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Abstract 
Background 
Health is a complex construct that is determined by various factors. Socioeconomic status is 
one of its determinants and contributes to persisting health inequities. Health differences have 
been found for people after health shocks. In light of improved treatment outcomes, there is 
an increasing number of survivors of health shocks. It needs to be assessed if the factors de-
termining their health, measured by self-rated health, differ. 
Approach 
My aim is to compare the association of socioeconomic status and self-rated health between 
breast cancer survivors and the general population. Apart from global self-rated health I in-
clude self-rated mental health as a major area of concern in breast cancer treatment. I also 
investigate the impact of social capital and breast cancer treatment on self-rated health. 
Chronic diseases are sometimes labeled as health shocks; hence I explore and compare this 
sub sample of the general population.   
Method 
Analyses are based on a cross sectional study design comparing data from the general Norwe-
gian population and Norwegian breast cancer survivors. Data is retrieved from surveys con-
ducted in 2009 and 2012. I mainly use logistic regression analyses. Self-rated global and men-
tal health are used as outcome variables. Socioeconomic status is based on income, education 
and employment status. Social capital is assessed with social network variables.  
Results 
I find that breast cancer survivors overall report lower perceived global and mental health. 
Their health status is not strongly influenced by socioeconomic status or social capital; most 
treatment variables do not have a significant impact either. For the general population, a 
strong association can be confirmed. The presence of chronic disease does not significantly 
change the relationship observed for the overall general population. 
Conclusion 
Social determinants of health are important to consider when discussing health inequities. 
Self-rated health of breast cancer survivors seems to be more strongly influenced by other 
factors. This needs to be investigated further to optimize care for survivors of breast cancer. 
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Disclaimer 
Some of the data applied in the analysis in this publication are based on "Survey on living 
conditions, health, care and social contact 2012". The data are provided by Statistics Norway, 
and prepared and made available by the Norwegian Social Science Data Services (NSD). Nei-
ther Statistics Norway, nor NSD are responsible for the analysis/interpretation of the data pre-
sented here. 
The translation of questions and response options for the included Norwegian surveys into 
English are performed by the author of this thesis.  
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1 Introduction  
What does it mean to report good health? Who is it that reports good health? Today, people 
are living longer and they are living longer with diseases. From a medical standpoint, the 
world’s population is healthier than ever, still not everyone who is free of medical diseases 
reports good health. On the other hand, some of the people experiencing a severe disease do 
report good health. Known factors associated with reported health are social determinants, 
indicating existing inequities. Reducing inequities in health is a major concern in most coun-
tries (Marmot et al., 2011). Political action should be informed and encouraged to reduce 
health inequities in availability, access and outcome of health care services. The question re-
mains, what needs to be done for whom? With improving medical care, an increasing number 
of people survive health shocks, such as breast cancer. There are inequities in breast cancer 
survival (Kravdal, 2000), while the health of survivors gets increasing attention (Wen et al., 
2013). There is a need to investigate if there are underlying social determinants of the health 
of survivors as well. Thus, this thesis explores if social determinants are associated with self-
rated health outcomes for breast cancer survivors (BCS) in similar ways as for the general 
population (GP). I will especially focus on the impact of socioeconomic status (SES). 
The World Health Organization (WHO) defines health as “a state of complete physical, men-
tal and social well-being and not merely the absence of disease or infirmity” (WHO, 1948). 
Health is understood as a global experience and a level of functioning as part of the overall 
quality of life (Bjorner et al., 1996). Its determinants are genetics and the physical- and social 
environment (Jusot et al., 2008). Denton and Walters (1999) suggest the distinction between 
structural and behavioral aspects determining health. Structural social inequalities are increas-
ingly seen as the most important one (Aas et al., 2013). Social determinants of health are “the 
conditions in which people are born, grow, live, work and age” (WHO, 2008). Health of an 
individual develops and exists within a society with its interactions, pathways and social forc-
es (Berkman et al., 2000). It is influenced by the surrounding political, cultural and institu-
tional factors. The degree of experienced health and longevity is not up to chance but a result 
of the social, political and economic environment (Marmot et al., 2011). Social determinants 
of health are especially relevant with regards to persisting and even increasing social inequali-
ties (Berkman et al., 2000) in developing and developed countries (Kravdal, 2000). Studies 
from various countries show that socially disadvantaged people experience lower health 
(Franks et al., 2003). Political welfare initiatives to reduce health inequities can save social 
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and economic costs for individuals and the society by increasing well-being, social cohesion 
and economic development (Marmot et al., 2011).  
To analyze the association between social determinants and health, the population can be di-
vided into various sub groups, whose characteristics and needs must be assessed individually. 
One of those sub groups are people who experienced a health shock like breast cancer and 
survived. Survivorship is a life-long dynamic process that begins after the completion of med-
ical treatment (Parry, 2007). Besides the overall health state, mental health is especially rele-
vant for this group. Patients have to learn coping with the memories of treatment and the pos-
sibility of recurrence. Knowledge about the impact of treatment on the survivors’ function, 
physical activity and social participation is still lacking. Research shows unmet physical and 
emotional needs of survivors (Wen et al., 2013) and identifies a need for improved access to 
health care services (Treanor & Donnelly, 2012). Female BCS report lower well-being and 
higher psychological distress (Inbar et al., 2013). Therefore it becomes increasingly relevant 
to assess influences on their perception of health. Based on this, interventions should be de-
veloped to improve their well-being and quality of life and to reduce the probability of recur-
rences and co morbidities (Cooney et al., 2013).  
To assess the association between SES and self-rated health for BCS, this thesis will begin 
with a further exploration of the concept of health. I will discuss overall and mental health 
and present how they are understood and measured here. I will continue with describing and 
discussing social determinants of health with the main focus on SES. This part presents un-
derlying theory and empirical findings for SES and its measures in their relation to health. 
Apart from socioeconomic status I will consider other factors as well to give credit to the 
complexity of the relationship. I will explore the concept of social capital, an increasingly 
researched aspect, and argue for its inclusion here. An important dimension is risk adjustment 
through various variables that I will present and show their relationship with health. As final 
chapter on the theoretical and empirical background I will introduce the concept of health 
shocks and set breast cancer in this context. Subsequently I will give a detailed review of my 
research question and start with presenting the analyzed data. I will compare a sample of 
Norwegian BCS with a sample from the general Norwegian population. After a chapter on 
methods I will show the results of performed analyses. Finally I will critically discuss the 
analysis in context of the empirical and theoretical background and draw a conclusion. 
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2 Health 
Health on an individual level can be assessed in different ways: as Quality-Adjusted Life 
Years, in survival, as well-being, as the clinical medical status or the person’s own perception. 
Based on the WHO’s definition of health, when one wants to assess the overall health state, it 
is important to use an instrument that allows the respondent to discriminate different health 
states on a continuum and to take all the different dimensions of health into account. This can 
be achieved by using self-rated health where the respondent reports his or her perceived 
health. It has become the most commonly used variable in health research (Baron-Epel & 
Kaplan, 2001) and was found to be reliable (Ostrove, 2000). It has been named differently, for 
example self-reported, self-assessed or self-weighed (see Fayers & Hays, 2005) but I will re-
fer to self-rated health in the following. It is used to assess a patient’s or a respondent of the 
general population’s health, the overall impact of treatment and management of long term 
care to increase the quality of life (French et al., 2012). It can be used as a measure of health 
state at a certain point in time or as an endpoint in a clinical trial and screening for high-risk 
groups.  
The impact of physical, psychological, mental and social factors will differ between individu-
als that report their health state. The challenge is identifying the introspective cognitive pro-
cessing of health related information to understand the determinants of the individual re-
sponse (Baron-Epel & Kaplan, 2001). Different models have been developed but the actual 
processes have not yet been identified, respondents are also often unable to express the rea-
soning behind their assessment (Bjorner et al., 1996).  
Jylha (2009) has suggested a model building on previous research (Bjorner et al., 1996) to 
help understanding the underlying processes. She suggests that the respondent reviews facts 
about his health, including medical diagnoses, health behavior and vulnerability – including 
family disposition, risk-factors and pre-clinical disease stages – and maybe most importantly 
functional limitations that he or she deems relevant. Life events and the SES find considera-
tion (Benyamini et al., 2000; Fayers & Hays, 2005). The researcher does not know which as-
pects the respondent focuses on and weighs together. Models have been developed to deter-
mine, which social, environmental and personality factors influence the inclusion of certain 
aspects (see Fayers & Hays, 2005). Those aspects are in relationship and influence each other, 
which is described in more detailed models (see Bjorner et al., 1996). The person then makes 
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a comparison with a reference group before deciding, which possible response option best 
matches the evaluation. The reference group theory argues that the reference group provides a 
standard or internal norm for judgment. It might change over time and with certain experienc-
es, which explains positive ratings among elderly or sick people. This response shift describes 
the phenomenon that people adapt to changed health conditions by changing their internal 
standards, values and conceptualization of health (Fayers & Hays, 2005).  
The perceived health status often differs from the clinically assessed medical status and may 
be even more accurate to predict future outcomes (Goldman et al., 2004) like functional disa-
bility and mortality (Bjorner et al., 1996). They should be considered as two perspectives 
which are both valid and should be taken into account. Self-rating provides a valid and cost-
effective way of assessing health; also if other information is lacking (Baron-Epel & Kaplan, 
2001) since it has low costs and is easy to collect (Bjorner et al., 1996). It makes the assess-
ment more independent of the examiner; it eliminates inter-rater variance (Cheville et al., 
2014). 
It has been shown that disease can change health perceptions which in turn influence the re-
covery process (Wilcox et al., 1996, Benyamini et al., 2000). Especially in breast cancer care, 
self-rated health is strongly linked to long term survival (Shadbolt et al., 2002). Interventions 
should regard factors like costs, side effects and length of as well as quality of life as im-
portant besides morbidity and mortality as outcome variables (Bjorner et al., 1996).  
Besides the overall health state, the concept of self-rating of health status can be used in dif-
ferent domains of physical or mental health perceptions, physical functioning and role func-
tioning (Franks et al., 2003). These more specific domains of health also have predictive 
power for future health outcomes. The results seem to vary from overall health ratings (Lee, 
2000). I will start with describing the overall health state, referred to as global self-rated 
health, followed by the argumentation for the inclusion of mental health.  
2.1 Global Self-rated Health 
The most common form to assess the overall health state is a single global question that shall 
provide a condensed score of how the respondent perceives his or her health state. Global 
self-rated health is an aspect of the general health status, which again is included in the con-
cept of health related quality of life. So the question cannot be used to measure general health 
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or health related quality of life but rather indicates the perception of symptoms, well-being, 
general health and vulnerability of people (Bjorner et al., 1996). Studies confirms that it is 
reliable for the general population and across a wide range of illnesses, among them breast 
cancer (Bjorner et al., 1996). Global self-rated health for people with a chronic disease is 
shown to be lower but the difference to the general population might be smaller than the dif-
ference in medical status (Fayers & Hays, 2005). 
Global self-rated health’s role and acknowledgement has been increasing in clinical practice, 
research and policy (Franks et al., 2003). It is considered to be an important indicator of popu-
lation health and healthy life expectancy by the WHO (French et al., 2012). This is due to 
many studies that find it to be related to and a predictor in form of a risk indicator for many 
future health outcomes like morbidity, health care utilization, physical and functional status, 
discharge from labor force, physician ratings of health and even mortality rates. This associa-
tion also holds true when controlled for other risk factors, which supports the validity of glob-
al self-rated health as a measure of health. 
To measure the health status or health-related quality of life, generic or disease specific stand-
ard instruments are used, which include multiple items that cover sub dimensions. Nonethe-
less, researchers showed that the different dimensions can be considered to belong to one 
overall dimension (Fayers &Sprangers, 2002). Mostly, a question on the overall health state to 
account for aspects not covered in the other items is included at the end or the beginning of 
the questionnaire. The positioning within the questionnaire has no influence on the result. 
These questionnaires can also provide a summary score, which have the advantage that the 
researcher knows, which dimensions contribute to it but the disadvantage that those might not 
be the ones relevant to the patient (Fayers & Hays, 2005). Global self-rated health can also be 
assessed in multi-scale instruments but an approach with only one question allows the re-
spondent to take those aspects, most important to him, into account.  
Attention has to be paid to the formulation of the question assessing global self-rated health. 
The question is usually not framed and formulated in a broad and open, fairly abstract way 
asking the respondent to evaluate his health in general without defining health so that the re-
spondent can take all dimensions of health into account (Baron-Epel &  Kaplan, 2001; Fayers 
& Sprangers, 2002). There has been a broad variety of different questions and response op-
tions. One option is to leave the question entirely open, but there have been attempts to speci-
fy certain elements. Those include the time frame and the reference group. Research shows 
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that the formulation of the question does not have an influence on the predictive power of the 
instrument so that no particular wording is superior. This can be expected since comparisons 
and assessments are assumed to be made implicitly (Baron-Epel & Kaplan, 2001).  
Instruments with floor and ceiling effects, where positive or negative health states cannot be 
adequately discriminated, should be avoided. Most commonly, the response options are cate-
gorical with four or five states on a Likert scale. Other options with more categories or visual 
analogue scale have also been used. Nonetheless, a use of standard wordings allows compari-
sons across studies and should therefore be preferred (Fayers & Hays, 2005). For validation of 
global self-rated health, the use of biomarkers is suggested (French et al., 2012). Besides 
quantitative analysis, qualitative approaches to measure global self-rated health have been 
developed as well (for a summary see Fayers and Hays (2005), p. 318). 
Especially the predictive power for mortality has driven the research on self-rated health. The 
association has been shown for both genders, different age groups and cultures and holds even 
when controlled for health status, psychological functioning and SES (Benyamini & Idler, 
1999; Idler & Benyamini, 1997), although its independent predictive power is not undisputed 
(compare Bath, 2003). Nonetheless, unadjusted models consistently find an association both 
in short term and in long term mortality (Benyamini et al., 2003). Patient ratings have been 
found to be even more accurate in predicting mortality than medical assessments (Bjorner et 
al., 1996). There is discrimination among health states, even among positive ones and it holds 
when controlled for potential confounders, most importantly medical health. Ratings are 
shown to decline in the years before death and before adverse events occur (Fayers & Hays, 
2005). This supports global self-rated health as a measure of health and its prognostic power 
and suggests that response-shift does not occur (Fayers & Sprangers, 2002). It also contradicts 
the hypothesis that self-rated health mostly reflects personality (Fayers & Hays, 2005). Two 
types of models have been developed to explain the relationship between global self-rated 
health and mortality.  
The first one builds upon the fact that global self-rated health allows the respondent to con-
sider all relevant factors, more than could be included in a multi-item instrument or in the 
medical status (Barsky et al., 1992). The patient can consider and include early perceptions of 
diseases (Fayers & Sprangers, 2002). Secondly, self-rating of health may also affect subse-
quent health. Health perception affects the future health status through its influence on many 
health and behavioral factors (Barsky et al., 1992). For example a positive attitude towards 
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health may encourage people to engage in a healthy lifestyle, motivate to increase efforts for 
recovery after adverse health events and seek medical care earlier (Fayers & Hays, 2005). The 
self-rated health of cancer survivors is especially connected with post treatment and self-care 
management (Jung et al., 2013).  
Overall, global self-rated health has the potential to monitor the outcome and quality of clini-
cal and public health programs since it is extremely sensitive to the respondent’s view of 
health (Franks et al., 2003) and has a long term predictive effect (Fayers & Hays, 2005). This 
effect is complex and influenced by different variables. In conclusion, global self-rated health 
can capture the total effect of an intervention when it affects a broad range of outcomes alt-
hough we do not completely understand the underlying cognitive processes. 
2.2 Mental Health 
Mental health is frequently addressed in breast cancer treatment and rehabilitation. Breast 
cancer patients have a higher prevalence of clinical mental health disorders (Colby & Shifren, 
2012) that differs between different countries (WHO, 2004). Those patients have a higher risk 
of complications (Fox et al., 2013).  
In psychiatric context, mental health is understood as a rather dichotomous dimension, focus-
ing on having or not having clinical, diagnosable often co morbid disorders. This view on 
mental health has been criticized. Consequently a definition of mental health describing it as a 
state of successful mental functioning that results in productive activities, having relationships 
with people and the ability to adapt to change and to cope with adversity, has been developed 
(Keyes, 2005). It also asks for more consideration of the interactions between physical diseas-
es and psychological distress. Mental disorders are usually measured with clinical instruments 
such as International Classification of Diseases or the Diagnostic and Statistical Manual of 
Mental Disorders (Kessler & Zhao, 1999). Mental health is difficult to assess and patients’ 
reporting of mood might differ from a physician’s assessment (Cheville et al., 2014) so that 
self-reporting of mental health can be seen as an additional source of information 
(Espallargues et al., 2000). 
The absence of a mental disease is not equal to a high level of well-being (Keyes, 2005). 
Negative symptoms like sadness, despair, anxiety, fear, agitation and anger are shown to be 
responses to life events that need to be distinguished from clinical mental disorders. Depres-
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sion is seen as the major mental response to diseases (Aneshensel et al., 1984). In this context 
it is not understood as a clinical disorder but as a symptom (Berkman et al., 2000). This im-
plies different appropriate treatment strategies and entails the danger of over or under treating 
people and unnecessary stigmata (Wakefield et al., 2013). Therefore, this thesis does not fo-
cus on mental disorders but on subclinical symptoms. They are defined in the concept of 
common mental disorders that include a broad range of more or less severe psychological 
disturbances (Kosidou et al., 2011). Common mental disorders are seen as normal responses 
to health shocks. The psychological impacts of health shocks are increasingly considered to 
improve the quality of life for patients (Colby & Shifren, 2012). They shall be enabled to deal 
with their emotional and psychological stress reactions that appear in relation to diagnosis 
(Miller et al., 1976), throughout the treatment process and in survivorship.  
In the literature, psychological well-being, also described as flourishing or the presence of 
mental health and psychological distress or the absence of mental health, languishing, are of-
ten considered as separate dimensions on distinct axes of mental health and not in a continu-
um (Headey et al., 1993). Different models capturing well-being have been developed that 
show a good fit with observed differences (Ryff & Keyes, 1995). Many people are free of 
mental disorders but do not feel entirely healthy or well-functioning and consequently use 
mental health services although there is no mental disorder diagnosed (Keyes, 2005). Non 
perfect mental health could imply an underlying mental disorder and should be monitored 
carefully (WHO, 2004). Only very few people are completely free of psychological distress 
but benefits arise on each improvement along the continuum.  
That is why recently there has been a focus on positive psychology, suggesting to not only 
take negative aspects but also positive dimensions of well-being into account (Keyes & 
Lopez, 2002). Dimensions of mental health include emotional, psychological and social well-
being while mental illness is measured for example by major depressive episodes or alcohol 
dependence (Keyes, 2005). Researchers showed that determinants of well-being are demo-
graphic and socioeconomic variables as well as personality, genetic predisposition and goals 
(Keyes & Waterman, 2003). Personality determines emotional reactions and perceptions of 
diagnosis and treatment as negative and threatening or as challenging (Colby & Shifren, 
2012). This has led to a change in the setup of mental health care that now focuses more on 
helping people cope with stressful life events and finding treatment strategies to help patients 
actually recover (Wakefield et al., 2013) and build up social resources for emotional support. 
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Social support can buffer stressful environmental influences (Lee et al., 2004). Emotional 
support, mainly from physicians is especially important for cancer survivor’s mental and 
physical health (Mello et al., 2012). Also improving health literacy by different interventions 
will improve the care for mental health disorders in the public society (Jorm, 2012). 
Mental health has been found to influence productivity and satisfaction (Keyes &Waterman, 
2003). This is consistently found for different countries (French et al., 2012). It has a strong 
independent relationship with mortality (Franks et al., 2003). It affects the way people per-
ceive their overall health status and their use of health care services (Mechanic, 1978). People 
with psychological distress feel less physically healthy, their optimism is reduced and the 
awareness and intensity of bodily symptoms is increased, so people with poorer mental health 
rated their physical health as poorer as well and conversely a negative perception of physical 
health correlates with mental health symptoms (Barsky et al., 1992).  
There exists no standard of how to measure mental health (Keyes, 2005) but many mental 
health assessment inventories have been developed. Most cover multiple sub dimensions with 
the aim of building a score at the end. There are constant discussions going on to validate 
each instrument based on regularly updated reference numbers. One aim of building scores is 
the comparison of instruments but it also leads to a lack of detailed information and tests 
might not be comparable since they cover different underlying phenomena.  
The suggested dimensions that should be measured when assessing mental health in subclini-
cal states are life satisfaction, positive affect or emotional distress, anxiety, depressive mood 
and fatigue. Their interactions are complex. Life satisfaction is strongly correlated with de-
pression, while a person might be satisfied but anxious (Headey et al., 1993). Anxiety about 
the health state seems to be more influential among young people, whereas older people tend 
to deny symptoms to diminish anxiety (McCrea et al., 1976). Languishing measured as de-
pression is associated with lower perceived emotional health, limitations of daily activities 
and days unable to work. Breast cancer patients report more positive than negative mental 
health with more optimism than pessimism and do well in quality of life areas. Those report-
ing more depressive symptoms also show lower quality of life values. Those who score higher 
on optimism report better social and mental health (Colby & Shifren, 2012). 
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3 Social Determinants and Health 
3.1 Socioeconomic Status 
In a long tradition of research, SES has been the most important construct to capture social 
determinants of health. There are different theoretical approaches underlying the analysis of 
SES. One can broadly distinguish between the Marxian, the Weberian and the Functionalist 
tradition (Berkman et al., 2000, pp.14). They differ according to their view of society and why 
and how society is stratified into different groups. Marxian theory argues that the underlying 
reason for stratification is exploitation of lower SES groups. In Weberian tradition the reasons 
are fewer accessible material and intellectual resources in low SES groups. The Functionalist 
tradition assumes fewer accessible care or lack of prestige to cause poor health. Those who 
are exploited, dominated or excluded possess less protective resources and have less control 
over the exposure to damaging resources and risk factors. These mechanisms create disadvan-
taged individuals, families and neighborhoods that are exposed to damaging influences and 
have less protective resources. Neighborhood poverty and mortality is independent of indi-
vidual level SES and a research topic of its own (Doubeni et al., 2012); I will focus on indi-
vidual level SES here.  
SES is a complex construct where one tries to best capture social and economic factors that 
influence what position an individual holds within the society. Many terms have been used to 
describe the concept; I will use the term socioeconomic status (SES) here. It reflects social 
structures that differentiate groups according to economic and social characteristics valued in 
society. The most common approach is to measure individual knowledge, credentials, skills 
and assets. These are indicators of the resources buffering the impact of damaging economic 
or social events and opportunities, for example for a better paid job the individual has. The 
materially related economic, political, symbolic, psychological and behavioral factors should 
be considered. The traditional measures for SES include education, employment and income 
or wealth (Mackenbach et al., 2008).  
There are different suggested theoretical pathways how external social conditions influence 
individual internal health. This thesis is exploratory since hypotheses are not derived from a 
rigorous economic model but rather based around existing theoretical frameworks.  
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Based on a model, first developed by Grossman in 1972 (Rocco & Fumagalli, 2014) health 
capital can be accumulated through investments over time. Inputs can be medical services, 
lifestyles and working and housing conditions, which are transformed into health according to 
the health production function. Health is considered part of the overall utility and individuals 
are assumed to be utility-maximizing. Health has different determinants: based on preferences 
and possibilities, individuals will invest optimally in their health. A better health state can be 
achieved by becoming a more productive health producer or by investing today in order to 
obtain higher benefits in the future, which is partly determined by SES. The possibility and 
ability to invest depends on environmental, economic and social factors beyond the control of 
the individual. How these material and intellectual resources are distributed is an assessment 
of the equity of resource allocation, social exclusion and power relations in a society 
(Berkman et al., 2000).  In that context, socioeconomic factors can be seen as constraints or 
risk factors that are distributed along a continuum where small shifts can make a large differ-
ence in the health status (Berkman et al., 2000).  
The more recently developed stress theory focuses on psychological resources (Scheid & 
Brown, 2010). It sees socioeconomic factors as potential chronic stressors (Baum et al., 
1999). These psychobiological risks are accumulated during the life course (Matthews & Gal-
lo, 2011). The association establishes through emotional and cognitive brain development 
from childhood on with experiences typical for different SES levels that lead to internalizing 
health perceptions and behaviors (Hackman et al., 2010) as well as childhood health which 
partly determines adult health. In this concept, psychological resources like optimism, coping 
style, a sense of control and social support, may mediate the relationship between SES and 
health.  
Being exposed to low SES might be internalized as chronic stress. Stress is understood as 
psychological distress and physical stress that in the end leads to lower health. Chronic stress-
ors, imposed by the environment, affect physical and psychological function, well-being and 
health behaviors (Pearson et al., 2013). Psychological states of stress and health behaviors can 
be seen as responses to adverse conditions that are imposed by socioeconomic structures 
(Berkman et al., 2000). One approach is to investigate how external conditions shape emo-
tions as responses to events. Emotions determine physiological, cognitive and behavioral re-
sponses to meaningful events and therefore translate external factors into health.  
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A mechanism for the association between SES and health is health communication. Commu-
nication inequalities are due to individual differences in accessing, processing and utilizing 
information. These attributes differ among SES groups with disadvantages for those of lower 
status (Ramanadhan & Viswanath, 2006).  
The association between SES and health status could either indicate that having a certain SES 
determines the health status in social causation; or in reverse causality, social selection might 
take place with those being in poor physical and mental health conditions ending up in lower 
SES groups. This is because the association is partly due to risk associated unhealthy lifestyle 
practices (Doubeni et al., 2012). The two possibilities are not mutually exclusive and may be 
relevant at different points in the life course. It is argued that the social causation assumption 
is needed to explain the gradient in health differences along the SES continuum (Kosidou et 
al., 2011).  
The relationship between health and SES is well established. Most studies are based on the 
framework by Grossman (Rocco & Fumagalli, 2014) and over the years, findings confirming 
the stress theory have accumulated. Evidence exists for social causation and social selection 
for general and for mental health (Hackman et al., 2010). The effects of SES on overall health 
are best captured and reflected by self-ratings since they are directly perceived (Franks et al, 
2003). Factors that have been shown to be correlated with self-reported health are: functional 
ability, clinical risk factors, medical diagnoses, health care utilization, physical and mental 
symptoms, cognitive capacity, health behaviors and socioeconomic and demographic factors 
(Goldman et al., 2004). Different SES groups show different determinants of health (Denton 
& Walters, 1999). 
 A substantial body of research shows associations between different health status measure-
ments and SES (Baron-Epel & Kaplan, 2001). The relationship is consistently found across 
time periods, demographic groups, age groups and various measures of SES. SES has been 
linked to morbidity, life-expectancy within a country (Marmot et al., 2011) and premature 
mortality. Studies found differences between and within European countries (Marmot et al., 
2011). In more egalitarian countries like Norway, the findings are consistent although the 
magnitude of differences between SES groups is lower (Mackenbach et al., 2008).  
All levels of SES show an impact with a clear gradient on health with impacts on anxious and 
depressive symptoms and social problems (Kosidou et al., 2011, Back & Lee, 2011). It is also 
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found for breast cancer patients (Wen et al., 2013, Jung et al., 2013). It is confirmed by the 
analysis of biomarkers (Goldman et al., 2004). Everyone except for those in the highest SES 
group experience an inverse relationship between the two. The influence of SES on health 
status is less pronounced for those in worse health states (Doubeni et al., 2012). Researchers 
found that rates of death and poorer self-assessment of health are substantially higher in 
groups of low SES and vice versa. Living in low SES groups is toxic for one’s physical, men-
tal (Kosidou et al., 2011) and overall health (Franks et al., 2003).  
Based on a literature review by Bjorner et al. (1996), overall health is clearly associated with 
medical diagnoses, physical symptoms, physical function, mental symptoms and education. 
Controversial results have been shown for employment, ethnicity and age. Overall positive 
associations have been found for gender, marital status and social network. Another factor 
often considered is income (Franks et al., 2003). When it comes to mental health, results for 
common mental disorders are increasingly but not uniformly positive, suggesting stronger 
associations for more severe symptoms (Kosidou et al., 2011). Many studies show that stress 
as a contextual influence is correlated to mental health, mainly depressive symptoms (Lee et 
al., 2004). Higher educated and married respondents are more likely to be mentally healthy 
(Keyes, 2002). Studies also show occupation and income to be related (Kosidou et al., 2011).  
Psychological distress has been found to be consistently associated with a low SES, whereas 
health damaging behavior is not (Lazzarino et al., 2014). Emotions have been linked to both, 
SES and health. Information seeking is positively related to emotional support, self-care and 
coping abilities after diagnosis and treatment of a disease (Jung et al., 2013). Those actively 
seeking information beyond the advice given by physicians are more likely to be from a high-
er SES group (Ramanadhan & Viswanath., 2006). A higher SES level is associated with more 
knowledge about causes, risks and treatment options for diseases (Viswanath et al., 2006) and 
therefore increases productivity. 
3.1.1 Measures of Socioeconomic Status 
The traditional measures of SES – income, education and employment status – have been 
shown to be significantly associated with health outcomes in univariate and multivariate anal-
yses (Franks et al., 2003). Argumentation for their inclusion is mainly based on Weberian and 
Marxian theories. They might differ in their importance throughout the SES continuum. 
Backlund et al. (1999) suggest that mortality is especially dependent on income in lower SES 
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groups while education is more important in higher SES groups, although this hypothesis has 
been challenged by other authors (Franks et al., 2003). Still, they are highly interrelated; the 
educational level is usually predictive for available future jobs which determine the income 
(Berkman et al., 2000). Nonetheless, studies find an effect of all variables on health outcomes 
when adjusted for each other (Backlund et al., 1999). 
3.1.1.1 Income 
Income provides the resources to access different lifestyles, provides a sense of security and 
affects the perceived rank in society. It is therefore a main part of the Weberian concept of 
SES. It enables to buy necessary goods related to housing, food, clothing, transportation, and 
medical care, opportunities for activities, child care and exposure to toxins that may influence 
health. More income is associated with higher levels of perceived health (Franks et al., 2003, 
Backlund et al., 1999). For high income groups, self-rated health is highly associated with 
physical and mental health variables. For low income groups, the association is strong for 
physical health variables and only weak for mental health variables.  
Adequate income is a buffer from many daily financial, social and environmental stresses that 
may have physical consequences. It allows maintaining and improving the health status 
(Yamamura, 2011). It has a diminishing impact if one exceeds an adequate income level. 
Nevertheless, health differences exist across all income levels. Added benefits through access 
to higher quality and a bigger variety of goods, opportunities and conditions has immediate 
and cumulative benefits over the life course and influences the SES and health status of future 
generations as well.  
Income has an extra monetary dimension by influencing psychological states, health behav-
iors and social circumstances; those with the lowest paid jobs experience higher job and fi-
nancial insecurity, more unemployment and work injury as well as worse lifestyle habits. The 
length of time spent in and the number of times experiencing economic hardship shows a 
strong association with physical, psychological and cognitive functioning (Berkman et al., 
2000). Income also allows accessing the skills and labor of others. It can therefore be seen as 
a resource to respond to and to buffer social and economic stress. Income is the main variable 
in the framework of Grossman, all investments will reflect in income. Higher income allows 
more investments in health and reduces the relative costs and therefore the financial risk of 
illness. 
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Income inequality – the gap between the rich and the poor in society – between and within 
geographical units like countries, regions, communities or neighborhoods, opposed to the 
common absolute measure of income, is a vastly researched topic (Rostila et al., 2012). The 
income distribution has been shown to be linked to mortality and health problems on individ-
ual level even in countries with an egalitarian income distribution like Norway. There are still 
controversies about the effect since it is for example influenced by the chosen level of aggre-
gation and different effects on various sub-groups in different contexts, so that some authors 
suggest a threshold effect of inequality beyond which it has an effect on health (Kondo et al., 
2009). This association might be explained psychologically or materialistically (Rostila et al., 
2012).  
3.1.1.2 Education 
Longer education is consistently associated with better perceived health, even for people of 
equal health state (Baron-Epel & Kaplan, 2001). In egalitarian and wealthy countries like 
Norway, income and education are not perfectly correlated. On average about 34% of the 
Norwegian adult population has attended higher education (Aas et al., 2013). It is an indicator 
for SES since it is associated with acquired knowledge of healthy lifestyles and behavior, the 
opportunity to relate to a complex environment and skills in managing the social system, less 
occupational restrictions and more job control. Education involves gathering facts, learning 
concepts and finding out how to access information. It provides cognitive, material, social and 
psychological resources that may influence health. Education helps limiting the impact of 
adverse health events (Wagstaff & Lindelow, 2013). This also follows the Weberian concept 
of SES. In the framework developed by Grossman, years of education are considered an in-
vestment, where income is sacrificed now for the benefit of expected higher income in the 
future. A higher level of education is associated with increased productivity. This enhances 
the benefits of investments, for example retrieving health related information.  
Years of education are often reflected in the highest achieved level of education. This is usu-
ally easily accessible which makes it popular to use. Some authors only use education to cap-
ture SES (Benyamini et al., 2000). Like income, education also affects the psychological and 
social environment, social networks and the perceived status in society besides a material and 
cognitive value (Backlund et al., 1999).  
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The number of years in education is globally found to be inversely related with perceived 
health, mortality (Subramanian et al., 2010) and anxiety and depression (Bjelland et al., 
2008). One finds a dose-response, those with fewer years of education report lower health and 
vice versa. This has also been shown for Norway with increasing educational inequalities over 
the last years (Strand et al., 2010). The level of education usually determines the transition to 
the working environment, where educational success reflects the likelihood of future success 
in the labor market. Education is especially closely related to the attainment of a job and the 
type of job that can be pursued. 
3.1.1.3 Employment 
Work is the major structural link between education and income. There are multiple pathways 
through which work can affect health (Berkman et al., 2000). Levels of health are influenced 
by whether or not people are employed, the degree of job security, if they work full- or part 
time, the types of shifts they work and the social organization of work. Especially the working 
environment and its impact on physical and psychological health have been investigated. 
Working environments with high risks for physical dangers are more common for those with 
lower education levels. Psychological demand, decision latitude, social support and the oppor-
tunity to help others form the social and psychological environment (Denton & Walters, 
1999); conditions with high demand, low decision latitude and low social support are often 
related to the poorest health outcomes. Employment seems to have a bigger role for males 
than for females in determining mental health (Kosidou et al., 2011). Work also gives peo-
ple’s life a timely structure for each day and it implies regular experiences and contacts with 
others. It also defines aspects of personal status and identity and enforces activity. Besides the 
chronic impact of the work environment, the impact of transitions are important. Main transi-
tions are from education to the initial job, from working to becoming unemployed and from 
working to retiring or changing the working hours. Other transitions and changes in specific 
aspects of the job are also possible.  
Especially unemployment has an important impact on health. In 2014, the unemployment rate 
for Norway is 3.5 % (Trading Economics, 2014). The labor participation of women was 70% 
in 2009 (Aas et al., 2013). The effect of being unemployed is complex and multifaceted and 
has different effects depending on the age group and region. Younger respondents show 
stronger effects on mortality and physical and subclinical mental morbidity, while the effect 
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in regions with high unemployment rates are lower (Berkman et al., 2000). Not only monetary 
benefits that might have immediate physical impacts through economic hardship but also psy-
chological aspects that determine well-being are not met. Being unemployed means losing 
control, the opportunity to use skills, automatic  interpersonal contact to improve communica-
tion and organizational abilities, external goal and task demands, variety and social position, 
which leads to an increase in depressive symptoms, lower self-confidence and higher exter-
nality; the feeling of loss of control. The protective effect of working through financial and 
social security against the impact of falling ill is lost. This is correlated with lower health and 
a higher rate of co morbidities. On the other hand, losing a job might also mean not being 
exposed to toxic environmental exposures, work stress or work specific risks. The effects 
seem to be reversible upon reemployment (Berkman et al., 2000).  
The other major transition, retirement, seems to not have a negative impact on physical and 
mental health although bad health leads to early or involuntary retirement (Berkman et al., 
2000). On the contrary, retiring seems to have a positive effect on well-being and mental 
health but not necessarily on physical health (Johnston & Lee, 2009). 
Work is also a part of people’s social network and can therefore increase well-being. Unem-
ployed people need to increase their efforts to form networks elsewhere, which they might 
find especially difficult if they suffer from depression and other mental symptoms that make it 
more difficult for them to relate to others. On the other hand, they have been shown to benefit 
most from improving their social networks. Forming networks, building friendships and 
spreading health-related information and healthy behaviors is especially supported by non-
hierarchical structures as present in most Norwegian companies and organizations (Yamamu-
ra, 2011).  
3.2 Social Capital 
There has been an increasing interest in investigating social capital as one of the main com-
ponents of social determinants of health. It has been recognized to determine economic out-
comes (Rocco et al., 2013) like economic growth and socioeconomic outcomes and is increas-
ingly considered in health policy research (Yamamura, 2011). Besides more economically 
oriented measures in SES, social factors like engagement in civil societies and social support 
are important to capture different aspects of the concept of social determinants (Jusot et al., 
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2008) that may be associated with different intermediate risk factors (Backlund et al., 1999). 
Social capital is a distinct concept from SES since people can benefit from it irrespective of 
their SES. Less educated people have been found to benefit more from higher social capital 
(Aas et al, 2013) and for married women, the benefits from working outside of home seem to 
be greater (Denton & Walters, 1999). 
Social capital refers to resources of individuals or groups within a social organization that 
facilitate cooperation in networks, collective coordinated action and the maintenance of norms 
for mutual benefit (Baron-Epel et al., 2008).  People are bonded to society through regulation 
and attachment to others, social capital refers to the latter and may provide material and non-
material resources (Berkman et al., 2000). It can also be seen as a social product or feature 
and an individual response.  
Social capital is conceptualized as a community or an individual level attribute, the different 
levels interact and influences cannot be clearly entangled but it can be measured on both lev-
els. Individual social capital is considered a strong determinant of health while community 
social capital plays a smaller role (Rocco et al., 2013). I focus on individual level social capi-
tal. Variables to measure social capital vary across studies but it has been argued that all di-
mensions of social capital are important for health (Baron-Epel et al., 2008).  
In health research the assumption is that the nature of relationship and the connectedness of 
an individual in a community are important for health and well-being for the individual and 
the population as a whole. Social isolation is a main chronic stressor and therefore affects 
overall mortality, morbidity (Berkman et al., 2000) and survival after breast cancer diagnosis 
in a magnitude comparable to that of well-known risk factors like smoking (Aas et al., 2013). 
Researchers are interested in the association between social capital and health, health care 
utilization and health behaviors (Ronconi et al., 2012). Especially in modern societies of in-
dustrialized countries, the quantity and quality of social relationships reduces so that social 
capital could be considered as a main predictor for health outcomes (Holt-Lunstad et al., 
2010). Although not undebated, research generally confirms this association but could not 
find a causal relationship (Rocco et al., 2013). Several theories have been developed on how 
individual level social relationships through integration and cohesion influence health, for an 
overview see Berkman et al., 2000, p. 138. They argue that the positive effects result from 
social resources and support through psychological mechanisms in providing mental support 
and maintaining access to services and facilities (Rocco et al., 2013).  Social capital is consid-
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ered a subset of social cohesion that is defined differently across disciplines (Giordano & 
Lindstrom, 2010). It is considered to be high in Norwegian society (Aas et al., 2013).  
Social capital has several dimensions that interact. For example, social participation is highly 
dependent on and influences the ability to trust, although the magnitude of the effect is still 
under debate. It is important to consider the quantity and quality of social participation that 
influences the ability to build up interpersonal trust (Giordano & Lindstrom, 2010). One can 
differentiate between cognitive components referring to norms, values, attitudes and beliefs 
and structural, observable components like membership in organizations and participation in 
informal networks (Iversen, 2008). The structural component facilitates making connections 
by lowering transaction costs. The cognitive component predisposes people to make connec-
tions (Ronconi et al., 2012). Further, a distinction is made between bonding capital that bene-
fits the participants in a network like a family or organization and bridging capital that creates 
benefits beyond the particular network (Iversen, 2008). The main indicators used in health 
research are levels of social trust, reciprocal exchanges, sense of belonging in informal net-
works and social and civic participation (Fujuwara & Kawachi, 2008). 
Cross-country comparisons have so far failed to show associated results. On a community 
level, a positive effect of social capital on health could be found in a previous Norwegian 
study but it was not robust against the influence of SES variables, and the effect of social cap-
ital on health differs for subgroups defined by age, gender and SES (Denton & Walters, 1999) 
and between studies (Iversen, 2008). In a welfare state like Norway, the impact of structural 
social capital on a community level on health could be smaller than in other countries because 
access to healthcare is generally free and mostly organized by the state and less dependent on 
social capital (Iversen, 2008).There have been positive results for the association on a com-
munity level (Giordano & Lindstrom, 2010), but overall, they are conflicting (Kim et al., 
2011). It has been argued that although social capital is a contextual phenomenon, it works 
through the individual level (Giordano & Lindstrom, 2010). Individuals will benefit from 
community social capital through bridging (Iversen, 2008).  
On the individual level social capital is understood as the characteristics of an individual that 
enable him or her to access different levels of social capital based on the communities in 
which one resides (Baron-Epel et al., 2008). Structural social capital is measured for example 
with the number of informal networks formed by family, friends and work as well as sports, 
religious or other types of organizations. This mainly indicates the respondent’s perception of 
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social capital of the respondent. One important cognitive measure that could not been includ-
ed in this study is generalized trust (Rocco et al., 2013). All of them have been linked to phys-
ical and mental health outcomes as well as health behaviors. Although the nature and magni-
tude of the associations is still debated (Giordano & Lindstrom, 2010) there is growing evi-
dence that social relationships explain patterns in health disparities (d’Hombres et al., 2010). 
Especially structural social capital shows positive correlations with health (Iversen, 2008). 
The suggested mechanisms are the easier availability of relevant information through more 
intense social interactions with community members, the impact on social norms enforced 
through community members that discourage bad behavior, an increase in informal health 
care services and their accessibility that might avoid out of pocket payment and the estab-
lishment of psychological support networks to reduce stress and mental problems (Scheffler 
& Brown, 2008).  In the context of diseases, social support is seen as central for recovery, 
coping and a good quality of life (Wen et al., 2013). The effects might be confounded by per-
sonality and early childhood environment (Fujiwara & Kawachi, 2008) and more intense so-
cial relationships may also help to spread infectious diseases (Rocco et al., 2013) so that the 
associations appear to be very complex. Social capital is also linked to employment and edu-
cation in determining access to job opportunities and for example creating a culture that sup-
ports and demands a high level of education.  
One part of social capital are social networks that can be seen as determining the structure and 
characteristics of a society. Based on Berkman et al. (2000), network size or connectedness is 
examined by the patterns of relationships of an individual that might cut across traditional 
kinship, residential and class groups. Networks are mainly assumed to have social support 
functions, have influence on behavior and attitudes and access to informational resources and 
material goods which influence physical and mental health status, mainly on subclinical de-
pressive symptoms. It mainly seems to operate through psychological pathways like self-
efficacy and social integration and its influence on emotions, mood and perceived well-being. 
Support is transactional in benefiting both, the person giving and receiving it. Social support 
may be divided into emotional, instrumental in terms of getting help or assistance in kind, 
appraisal related to decision making and informational support. They are incorporated in a 
larger social and cultural context and norms. Types of social support seem to be different but 
equally important.  
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3.2.1 Measures of Social Networks 
Most studies investigating social networks capture the number of close friends and relatives, 
marital status and affiliation or membership in religious and voluntary associations (Berkman 
et al., 2000). Contact with friends and family and participation in voluntary activities results 
in a sense of meaningfulness and interdependence. They are shown to predict health outcomes 
although the interpretation of what they actually measure is debated (Iversen, 2008). 
3.2.1.1 Friends 
Friends provide one of the most important aspects of social support. They essentially form the 
social network apart from the family that determines access to resources and provides support. 
Benefits increase as the size of the network increases. Although, cognitive or theoretically 
available support has to be distinguished from actually received or provided behavioral sup-
port (Berkman et al., 2000). Therefore, not only the number of friends but also the closeness 
of the relationship needs to be considered. Since people perceive friendship as different con-
cepts clarification, is needed to only include those who will actually provide support if behav-
ioral support is targeted.  
3.2.1.2 Participation in organizations 
Engagement in social, civic or religious organizations can provide a sense of value, belong-
ing, coherence and identity through enabling a person to participate, be obligated and feel 
attached to a community. It also provides support per se in giving opportunities for compan-
ionship and sociability. Previous studies find it to be an independent predictor of short- and 
long term mortality (Bath, 2003), which might also be due to increased levels of activity in-
duced by the engagement. So apart from a psychological dimension, it also affects physical 
functioning (Berkman et al., 2000). The results of studies describing an association with self-
rated health are inconsistent (Yamamura, 2011). The membership in a certain group itself 
might also give access to job opportunities and high quality health care.  
3.2.1.3 Living situation 
More and more people of all ages in developed countries are living alone – without parents, 
spouses, a partner or children, and loneliness is becoming increasingly common (Holt-
Lunstad et al., 2010). In adulthood, especially marriage and the consequent living with a part-
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ner are a big part of social support (Berkman et al., 2000) and therefore improves the health 
status (Yamamura, 2011). For cancer patients, being married and having children increases 
the chances for survival but overall, marital status shows mixed results (Bjorner et al., 1996). 
Social capital within the family is an incentive to choose a healthier lifestyle (Iversen, 2008).  
3.3 Risk adjustment 
Studies showed that variables in an individual that cannot be changed significantly influence 
the perception of health. The reference group theory assumes that the respondent’s assessment 
and expectations tend to reflect the norms of the group they consider themselves or wish to be 
part of. Self-rating may reflect the norms of certain groups based on gender, age, diseases or 
region of residence (Fillenbaum, 1979; Baron-Epel & Kaplan, 2001).The whole process is 
embedded in a cultural context with differences between countries, cultures and cohorts 
(Bjorner et al., 1996). The effects of gender, age and ethnicity on mortality seem to act 
through independent pathways (Franks et al., 2003). The vignette approach is used to account 
for those differences (French et al., 2012).  
3.3.1.1 Age 
Age shows a complex pattern of correlations. In general, health ratings decrease with age, but 
in very old people ratings increase again maybe due to response shift or because those with 
lower ratings have died already. As response to a health shock, elderly people experience 
larger economic losses (Wagstaff & Lindelow, 2013). With increasing age, the health status 
and ratings for physical function and role function decline (Franks et al., 2003); while levels 
of stress, psychological and social problems are highest for people between 30 and 49 (Den-
ton & Walters, 1999). Mental health increases with higher age (Franks et al., 2003). Age is a 
powerful predictor of morbidity and therefore closely linked to the perception of health. It 
shows that older respondents report lower self-rated global health (Baron-Epel & Kaplan, 
2001) and health ratings in general (Franks et al., 2012). Studies find higher levels of distress 
for younger than for older women as a response to breast cancer (Wen et al., 2013). Also the 
observed effect of retirement on mental health needs to be considered that is dependent on 
age. 
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3.3.1.2 Gender 
Even in European countries, the life expectancy for men and women differs widely. Within 
countries, the life expectancy is related to SES and gender (Marmot et al., 2011). Analyses 
show clear gender differences for self-rated global health and mental health symptoms (Back 
& Lee, 2011). Gender differences are not found consistently across all European countries 
and studies report conflicting results (French et al., 2012) with overall leaning towards lower 
self-rated health for women (Baron-Epel et al., 2008, Fillenbaum, 1979, Fayers & Sprangers, 
2002). This may reflect that women have a higher life expectancy but also higher morbidity 
rates for chronic, disabling and mental diseases or men may underreport psychological dis-
tress and other limitations (Franks et al., 2003). For the same level of self-rated health, wom-
en report a higher level of disease and disability, which also suggests a different reference for 
rating health between men and women (Benyamini et al., 2003). Differences have been ob-
served in the predictors for men’s and women’s health (Denton & Walters, 1999). For wom-
en, structural social capital factors seem to be more important while health behaviors like 
smoking and alcohol consumptions are more important determinants for the health status of 
men. Furthermore, the predictive power of self-rated health on mortality has been stronger for 
men than for women and dependent on different dimensions of health (Bath, 2003, Benyamini 
et al., 2003).  
3.3.1.3 Region 
The region of residence has a strong influence on SES and on most health outcomes reflecting 
more than differences in specific individuals living there (Berkman et al., 2000). Resources 
and exposures are specific for and differ between areas which influences SES and health. So-
cial conditions in the neighborhood are a strong source of stress buffer. Recent literature fo-
cuses on the relative deprivation of neighborhoods to those in the surrounding area (Pearson 
et al., 2013). By including region, unobserved differences related to supply and demand of 
health services and SES inequalities in terms of quality of care, travel time to the nearest hos-
pital, community social capital, educational level and unemployment, are accounted for (Aas 
et al., 2013). Especially in highly specialized breast cancer care, the long distance to the near-
est hospital in rural areas might be an additional burden for patients and their family.  
Between-country comparisons show big differences but overall, there seem to be many simi-
larities on how people evaluate their health. Comparisons show that respondents from some 
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countries tend to over- or underestimate their health state so that between countries compari-
sons are difficult. Nonetheless, SES is consistently shown to have an influence (Subramanian 
et al., 2010). 
3.3.1.4 Ethnicity 
The effect of ethnicity on health perception, morbidity and mortality has been researched 
widely (Ashing-Giwa et al., 2004). Researchers find overall worse ratings for new immigrants 
(Baron-Epel & Kaplan, 2001) and differences between countries and ethnic groups within one 
country that are not captured by self-rated health (Franks et al., 2003). This might be due to 
differences in information availability and accessibility that come with certain cultural beliefs, 
norms and values, language barriers or response styles (French et al., 2012). Different ethnici-
ties have also been shown to particularly differ in their wealth in terms of accumulated assets 
where differences are much larger than between income. Also, economic returns on education 
in terms of income and occupation as well as accessible education differ markedly between 
ethnic groups (Berkman et al., 2000).  Overall, the influence of cross-cultural differences is 
still uncertain but may explain inconsistencies between studies (Bath, 2003). Some authors 
argue that besides cultural differences, life history and personal circumstances as well as the 
historical background might be important (French et al., 2012). Information on ethnicity in 
studies is rarely included, especially outside of the US. This is also the case in this thesis. 
Though theoretically important, ethnicity cannot be included in the analyses. 
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4 Health Shocks  
The presence of a disease itself presents a stressor or a constraint with negative physical and 
psychological effects. This effect appears suddenly with the diagnosis as a response to threat-
ening, damaging or demanding life conditions. It leads to an extreme disturbance of biological 
and psychological functioning. These negative changes in health are referred to as health 
shocks (Sundmacher, 2012). There are different types of health shocks; I will refer to illness 
related health shocks here. In this thesis, I will investigate health shocks on the example of 
breast cancer as the most common type of cancer in women.  
Health shocks trigger physical and emotional responses due to the threat of disabilities, de-
pendency, death, loss of a body part or important physiological and role functioning. The re-
actions are highly individual and can be disturbed psychological affects, motor-behavioral 
disturbances, inadequate cognitive functioning and changes in the nervous system; that lead to 
reduced health (Wagstaff & Lindelow, 2013). Primary emotional responses or coping styles 
are anxiety, depressive affect and anger. This emotional crisis affects the patient and the fami-
ly. The impact on costs in terms of extra spending and lost income through a health shock are 
considerable and might trigger coping strategies like reduced consumption. This affects 
wealthier households and welfare societies less (Wagstaff & Lindelow, 2013). Chronic stress 
induced through low SES influences the treatment outcomes through adherence, delays in 
treatment begin and coping styles (Miller et al., 1976). 
Patients usually use a number of different coping strategies as a response to a health shock, 
for example denial, rationalization, intellectualization, suppression, bargaining, anger, depres-
sion or acceptance. Chosen strategies differ based on personality and stage of life and the pa-
tient moves between the stages (Miller et al., 1976). 
Delay in diagnosis is still common and often explained with denial and defense mechanisms, 
fear, misconceptions, misinterpretations of symptoms and inadequate communication with the 
physician. Women from higher SES seem to be more aware of their bodily symptoms and 
more concerned about their health state, so that they are less likely to delay the treatment, 
which gives them higher chances of survival (Miller et al., 1976). 
Health shocks have been found to lead to lower health ratings (García-Gómez, 2011). Diseas-
es show a circular relationship between psychological distress and physical illness; SES influ-
26 
 
ences both (Aneshensel et al., 1984). SES influences the onset and progression of disease 
through the structural distribution and availability of protective material, social and intellectu-
al resources. The impact of the disease and its physical and mental consequences are expected 
to gradually diminish over time (Cooney et al., 2013). Although the proportion of cancer sur-
vivors bothered by mental health problems, studies show a reduction over time (Mello et al., 
2012), there is evidence that even years after treatment with no signs of the disease, emotional 
distress remains (Inbar et al., 2013).  
Although the presence of disease has a negative impact on health and health shocks are more 
prevalent among low SES groups, one could expect respondents with a disease developing 
more psychological resources since they make more effort to actively seek information and 
support from physicians, media, friends and family. Social support through emotional support 
and additional information can buffer the impact of stress (Taylor & Seeman, 1999) and in-
creases productivity. Patients with severe illnesses like breast cancer could be expected to 
improve some aspects of social determinants. On the other hand, patients may also react with 
taking in as little information as possible as a defense and denial mechanism (Miller et al., 
1976). 
4.1 Breast Cancer 
Breast cancer will be investigated based on the concept of health shocks. It is the most com-
mon form of cancer in women and one of the leading causes of death worldwide (Wen et al., 
2013). In Norway, about 26% of all cancer cases of women were breast cancer cases in 2008 
(Aas et al., 2013). It is a so called ‘solid’ cancer of carcinoma type. It can be malignant, which 
means it spreads throughout the body and forms metastases. This type of cancer has lower 
survival rates and needs to be detected earlier. Benign forms have a higher survival rate, alt-
hough they might recur as well. Risk factors for cancer are family history and genetic factors; 
breast cancer often runs in families and is linked to some genetic markers. Age, environmen-
tal factors, geography, diet, viral infections and inflammatory diseases are other risk factors 
(Beers et al., 2003). The earlier treatment starts, the higher are the chances for survival. 
Therefore, screening is an important aspect of cancer prevention. Mammography screening is 
widely used and has been successful in decreasing the death rates in certain age groups, alt-
hough there is still a discussion going on about the right screening strategy due to possible 
negative impacts. 
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The diagnosis of breast cancer is a stressful traumatic event for the patient and besides the 
physical impact of the disease and treatment, psychological and social problems related to 
stress, loss of function, stigmatization and fear, need to be considered (Miller et al., 1976). 
Finding out that one has cancer can trigger anxiety, depression, anger and guilt. Common co 
morbidities are mental disorders, especially anxiety and depression (Mello et al., 2012). They 
are related to sleep disturbance, loss of appetite, heightened expectancy of pain, poor adher-
ence with recommended therapy, tumor progression and mortality (Mello et al., 2012). There-
fore, the experienced distress might affect the treatment process and outcomes (Fox et al., 
2013).  
For treatment, cure is the optimal outcome, meaning that all traces of cancer can be eliminat-
ed. Breast cancer deeply affects a woman’s physical and mental health and disrupts their qual-
ity of life (Inbar et al., 2013). Besides treating the symptoms, emotional and psychological 
challenges should be considered in the treatment process (Colby & Shifren, 2012) since the 
disease may result in physical, economic and employment problems, in familial and marital 
challenges and concerns with body image and sexuality (Ashing-Giwa et al., 2004). Interven-
tions improving the physical health have a positive effect on quality of life scores and all-
cause mortality (Patterson et al., 2011). To evaluate the quality of life of cancer patients is 
difficult but important (Coates et al., 1983) as a central aspect of their overall health (Ardebil 
et al., 2013). Quality of life measures are used to compare different treatments and an associa-
tion with survival has been found (Coates et al., 1997). Self-rated health has been found to be 
the best predictor of survival from cancer (Fayers & Sprangers, 2002). 
Diagnosis and treatment of breast cancer have improved significantly in the last years so that 
survival rates have increased, being close to 90% for benign breast cancer now (Cooney et al., 
2013) with an 87.8% relative 5 years survival rate in Norway in 2008 (Aas et al., 2013). The-
se rates vary from country to country but now there is an increasing population of women 
who have had treatment for breast cancer.  
Research shows that socioeconomic factors influence the quality of life among BCS (Wen et 
al., 2013) and all-cause mortality in cancer patients is significantly related to socioeconomic 
factors (Kravdal, 2000). Jung et al. (2013) find differences in self-rated health status for BCS 
which differed according to socioeconomic and ethnic background. They argue that these dif-
ferences are linked to social determinants prior to the disease and to side effects during and 
after the treatment.  
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4.1.1 Treatment 
Treatment strategies are chosen according to the type and stage of the cancer. Its impact var-
ies depending on the received interventions, the intensity, time of treatment and personal 
characteristics. Almost everyone who receives cancer treatment experiences side effects. Re-
lieving these is an important part of the treatment (Beers et al., 2003). Common side effects of 
breast cancer treatment are fatigue, irritability, memory loss, decreased energy level and pain. 
Besides those, emotional side effects like anxiety, distress, fear of recurrence and overall re-
duced quality of life are common (Wen et al., 2013). About half of all cancer survivors meet 
criteria for depression or anxiety disorders (Mello et al., 2012). These can manifest at the time 
of diagnosis and persist until after the acute treatment phase if not treated. 
Surgery is the most effective form of treatment. It usually is the only or primary strategy cho-
sen if the tumor has not spread. In some instances, surgery is combined with other treatments 
(Beers et al., 2003). For breast cancer, surgery can be performed breast preserving or as mas-
tectomy with the removal of one or both breasts. Another surgical intervention is the removal 
of lymph nodes only when the tumor has spread there.  
In radiation therapy, a beam or field of intense energy focused on a certain area or organ of 
the body is used. It kills preferentially cells that divide rapidly. Cancer cells divide more often 
than normal cells and are therefore more likely to be killed. It plays a key role in treating ear-
ly-stage breast cancer. However, radiation can damage normal tissue as well. It also poses a 
threat to ovaries. Side effects depend on how large the treated area is, the dose and the tu-
mor’s proximity to sensitive tissue. Radiation in the chest can cause damage to the overlying 
skin, cause irritation of the stomach and intestines which may result in nausea, lack of appe-
tite and diarrhea (Beers et al., 2003). 
In chemotherapy, drugs are used that put more harm to cancer cells than to normal cells. In 
breast cancer, it is used in combination with radiation therapy or surgery since it is not cura-
tive (Coates et al., 1987). It is used in advanced stage breast cancer to treat metastases. The 
combinations and doses of drugs used differ (Beers et al., 2003). All drugs also affect normal 
cells and therefore cause side effects in different magnitudes. Those commonly are nausea, 
vomiting, loss of appetite, weight loss, fatigue and low blood cell count that lead to anemia 
and risk of infections, as well as hair loss. When choosing chemotherapy, consideration of the 
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quality of life relative to the effect is especially important due to its side effects (Coates et al., 
1983).  
Another option is the long term treatment with medicines to stimulate the body’s response 
against cancer, some showed positive effects for early stage breast cancer (Beers et al., 2003).  
4.2 Chronic Disease 
Chronic or non-communicable diseases are estimated to be present in about 18% of the Nor-
wegian population (WHO, 2011). I will use this sub sample of the GP as a comparison group 
to the BCS to further investigate the effect of the presence of a disease. Like breast cancer, 
their combined physical and mental health effects usually have a negative impact on the over-
all quality of life (Bayliss et al., 2012). Those with chronic diseases report lower health more 
often (Baron-Epel & Kaplan, 2001), since functional disability is associated with poorer 
health ratings (French et al., 2012). 
Some authors suggest that chronic diseases can be categorized as health shocks. The diagnosis 
of a chronic disease might be perceived as a health shock and cause stress reactions. It is usu-
ally followed by complex and more or less severe treatment plans. The diagnosis is linked to 
threats of disability and death as inevitable long term predictions.  
Chronic diseases are mainly caused by the behavioral risk factors tobacco use, unhealthy diet, 
insufficient physical activity or harmful use of alcohol. Associated risk factors and health 
damaging behavior are more prevalent in low SES groups. Here, socioeconomic factors pose 
chronic stress on the patient that might manifest in the disease. This results in a higher preva-
lence of chronic diseases which in turn might lower the SES of patients. Overall, there is a 
clear association (Baron-Epel & Kaplan, 2001) but the causal direction between SES and 
chronic disease remains unclear.  
On the other hand, they can be considered as different from breast cancer. The experienced 
threats are mostly not immediately endangering the patient’s life and treatment is in general 
less aggressive. Contrary to breast cancer, the cause for the illness mainly lies within the pa-
tient’s lifestyle. Both patient groups share the characteristic of having a severe disease but the 
underlying reasons and onsets are different which might trigger different health perceptions. 
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5 Research Question 
The previous theoretical reflections lead up to the research question of the developed study. I 
will investigate if I can find associations between SES and health outcomes for the special 
case of BCS. I will perform a comparison between female BCS and a sample of the GP. 
Do we observe the same association between socioeconomic status & self-rated global 
and mental health in breast cancer survivors as for the general population? 
I expect an association in both groups, as suggested by the literature but I expect the influence 
of socioeconomic variables to be different for BCS due to their specific disease and treatment 
experiences. I will also consider social networks as an important related construct. 
Furthermore I will investigate how different breast cancer treatment variables alternate the 
association. In the GP I will explore the impact of the presence of chronic diseases and com-
pare it to the associations found for the BCS. The patterns for associations are expected to be 
complex and under the influence of many variables, which may also, apart from their inde-
pendent effects, interact with each other (Denton & Walters, 1999).  
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6 Data 
6.1 Data Collection 
The data contains two cross sectional retrospective surveys. I choose them because they fit the 
intention of my research question best, are both collected in Norway and comparable with 
regard to time of data collection, number of observations and included variables.  
The main group of interest are the BCS. Data for this group is retrieved from a postal survey 
collected by the Medical Faculty of the University of Oslo (Aas et al., 2013) in cooperation 
with the Norwegian Breast Cancer Association. In 2009, a questionnaire was sent out to 3000 
female members of the Norwegian Breast Cancer Association aged 40 to 69 years. The re-
sponse rate was 62 %. Due to incomplete answers, 1809 respondents are included in the anal-
yses. These women have been diagnosed with and treated for breast cancer between 2000 and 
2009.  
Data for the comparison group, the GP is based on the Norwegian “Survey on living condi-
tions, health, care and social contact 2012” from Statistics Norway, available through the 
Norwegian Social Science Data Services (NSD). The survey is conducted every three years. 
10 000 people, randomly selected from the Norwegian population according to their region of 
residence, aged 16 years and older were invited to participate. The response rate was 58 %. 
From originally 5660 observations I select a sub sample of women in the same age group as 
the BCS (40 to 69 years). This sample includes 1435 observations. 
6.2 Variables 
6.2.1 Health Outcomes 
6.2.1.1 Global self-rated health  
The question on global self-rated health is formulated in similar ways in the two question-
naires: “How do you experience your current health status?”. The response options are equal 
on a five point Likert scale with two negative, two positive and a neutral option on a scale 
from 1 to 5 (1=very good, 2=good, 3=neither good nor bad, 4=bad and 5=very bad). For fur-
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ther analysis I recode the variable into binary with “bad” including very bad, bad and neither 
good nor bad and “good” indicating very good or good health. The threshold is tested in sen-
sitivity analyses. 
6.2.1.2 Mental health 
Mental health is captured by asking five questions covering different dimensions of mental 
health problems. The five items used are “fearful or anxious”, “nervous or inner unrest”, 
“feeling of hopelessness with regards to the future”, “depression or melancholy” and “much 
worried or upset”. Respondents are asked to report how much they were bothered by these 
symptoms in the last two weeks. The four response options are: 1=not bothered, 2=some 
bothered, 3=pretty much bothered, 4=very much bothered. To include all mental health symp-
toms as one dependent variable the responses for all questions are summed up. This creates a 
scale with a range from 5 to 20 with 5= being not bothered by any mental health problems 
until 20= being very much bothered by all symptoms. I then create binary variables with a 
threshold of 7 for further analyses, indicating those who are mainly not bothered. It is coded 
as “yes” = under threshold with a sum of five to seven and “no” = above threshold with a sum 
of eight to twenty. The threshold is tested in sensitivity analyses. 
6.2.2 Socioeconomic Status 
6.2.2.1 Income 
For BCS a question on personal annual gross income at the point of diagnosis is included in 
the survey. It is aggregated in five groups: “less than NOK 100 000”, “NOK 100 000 to 
199 999”, NOK “200 000 to 399 999”, “NOK 400 000 to 599 999”, “NOK 600 000 or more”. 
The survey on living conditions includes a question regarding financial problems: “in the last 
12 months, did you experience severe financial problems?”. Consequently, the analysis for 
BCS focuses on the direct effect of income, while experienced economic hardship is consid-
ered in the GP. 
6.2.2.2 Education 
The highest level of education is measured on different scales in the two surveys. In the sur-
vey on living conditions education is presented on a nine point scale that is based on the offi-
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cial reporting system for education in Norway (Statistisk sentralbyrå, 2001). This nine point 
scale is merged into four groups identical to the groups used in the BCS survey. The four cat-
egories are: ”middle school” (10 years), ”high school” (13 years), “university for less than 
four years” (14 to17 years) and “university for more than four years” (17 years or more).  
6.2.2.3 Employment status 
The assessment of employment status differs between the surveys. For the BCS I use a varia-
ble to assess if respondents are currently working for more than 10 hours per week. In the 
survey on living conditions several questions about employment status are included. I decide 
to use the question: “in the week before this survey, did you work in an income generating 
employment?”. Those on sick leave are categorized as working in both groups.  
6.2.3 Social Network 
The number of friends is one of the questions in the breast cancer survey, while the survey on 
living conditions includes the question: “how many people are you so close to that you can 
count on them if you have major personal problems?”. I merge the continuous numbers of the 
breast cancer survey in groups similar to those in the survey on living conditions: “0 to 2 
friends”, “3 or 4 friends” and “5 and more friends”.  
To assess participation in organizations, the survey for BCS includes a question about the 
number of memberships in organizations like associations, teams, groups and churches. The 
survey on living conditions includes several items on social network. I decide to use the ques-
tion: “Do you meet others to pursue shared hobbies or interests?”. I create a binary variable 
for both groups, determining if respondents engage in organizations or not. 
If respondents live together with a partner is included as a question in both questionnaires. 
6.2.4 Risk Adjustment 
Respondents are between 40 and 69 years old. I code it in three categories (“40 to 49 years”, 
“50 to 59 years” and “60 to 69 years”). 
The survey for BCS contains information about the county while the survey on living condi-
tions only has information about the region of origin. Information on counties and regions are 
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redefined into five areas: “Akershus and Oslo”, “Østlandet and Sørlandet”, “Vestlandet”, 
“Midt-Norge” and “Nord-Norge”. 
6.2.5 Disease Variables 
6.2.5.1 Breast cancer treatment 
To further investigate the impact of breast cancer treatment, I include respondents’ replies to 
related questions. The questionnaire includes questions on the time since diagnosis in years, if 
metastases are present, if rehabilitation of any form included in the questionnaire has been 
received and which types of treatment have been received. Included treatment strategies are: 
“surgical removal of breast”, “breast preserving surgery”, “removal of more than two lymph 
nodes”, “radiation”, “chemotherapy”, “long term treatment with medicines” and “other treat-
ment”. To relate results to the severity of treatment, I compare those having received one type 
of surgery with those having received a complex treatment with surgery and chemotherapy.  
6.2.5.2 Chronic diseases 
The survey on living conditions includes the question if long term illnesses or disorders are 
present.  
Table 1 - Overview of variables in the two groups. Proportion in category in valid percent, miss-
ing excluded; *= Mean 
Classification Category Included Variable Categories 
Percent 
BCS    GP 
Health out-
comes 
Global self-
rated health 
Binary global self-rated 
health 
Good  61.5 75.2 
Bad  38.5 24.8 
Missing 2.0 0.1 
Mental health 
5 symptoms 
Bothered by mental 
health problems thresh-
old 7 
Not bothered  60.0 76.0 
Bothered  40.0 24.0 
Missing 12.3 23.9 
Socioeconomic 
status 
Income Annual gross income at 
point of diagnosis (in 
NOK 100 000) 
Less than 1 4.4  
1 to 1.999 17.7 
2 to 3.999 60.0 
4 to 5.999 15.0 
6 or more 3.2 
Missing 2.6 
Financial problems Yes   4.6 
No 95.4 
Missing 23.6 
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Education Highest level of educa-
tion 
Middle school 22.7 16.3 
High school 31.8 43.2 
University up to 4 years 28.7 33.1 
University more than 4 years 16.5 7.3 
Missing 1.1 0.6 
Employment 
status 
Working at point of 
survey 
Yes 83.0 68.3 
No 17.0 31.7 
Missing 0.3 0 
Social network Friends Number of friends 0 to 2 6.5 5.3 
3 or 4 26.7 38.7 
5 or more 66.7 55.9 
Missing 2.9 0.8 
Organizations Participation in organi-
zations 
Yes 68.4 77.6 
No 31.6 22.4 
Missing 2.4 0.3 
Living situation Living with a partner Yes 85.9 74.8 
No 14.1 25.2 
Missing 0.7 0 
Risk adjustment Age Age at point of survey 40 to 49 years 19.3 33 
50 to 59 years 43.5 36.2 
60 to 69 years 36.9 30.8 
Missing 0.3 0 
Region of resi-
dence 
Region of residence at 
point of survey 
Oslo &Akershus 25.4 23.7 
Øst- & Sørlandet 29.8 28.6 
Vestlandet 25.2 30.0 
Midt Norge 6.8 8.1 
Nord Norge 12.8 9.5 
Missing 0.3 0 
Disease varia-
bles  
Breast cancer 
treatment 
 
Time since diagnosis Years 4.3*  
Missing 0 
Presence of metastases Yes 5.4 
No 93.6 
Missing 1 
Received type of treat-
ment 
Surgical breast removal 54.8 
Breast preserving surgery 52.7 
Lymph nodes removed 55.6 
Chemotherapy 55.0 
Radiation 76.0 
Long-term medication 50.4 
Other treatment 11.3 
Missing 0 
Received rehabilitation Yes 79.9 
No 20.3 
Missing 0 
Chronic disease Presence of chronic dis-
ease 
Yes  47.1 
No 52.9 
Missing 0.1 
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7 Methods 
All statistical analyses are performed using SPSS Version 21. For graphs and some further 
exploration I use Microsoft Excel.  
To compare the characteristics between the two groups I use cross tables and Pearson Chi-
square (Chi
2
) tests to test for proportions in two independent groups (Newbold et al., 2013; p. 
606) since all the variables used for comparison are defined as binary or categorical.  
To find associatons, I perfom both unadjusted simple and adjusted multiple regression 
analyses. I used binary logistic regressions in analyses for global and mental health. As 
sensitivity analyses I change the thresholds discriminating health states (Appendix 5). The 
assumptions for binary logistic regressions are: independence of the independent variables to 
avoid co linearity and a linear relationship between independent variables and the logit of the 
dependent variable. To check for this assumption I perform Pearson correlations. The model 
for the logistic regression is 
               
  
    
                            for        
(Subramanian et al., 2010) 
It describes the log odds of an individual reporting good health or no mental health problems 
with β0 as the log odds of reporting good health for the reference group. βX represents the 
change in the log odds of reporting good health or no mental health problems for a one unit 
change in the independent variables. The interpretation is presented in exponentiated logits, 
odds ratios with 95% confidence intervals, with 1 indicating no difference in odds between 
the groups. Significance levels are based on a two-tailed Wald test. The explanatory power of 
the models is shown by Omnibus Chi
2
, -2 Log likelihood and Nagelkerke R
2 
, a Pseudo R
2
. 
First, I build a model including the risk adjustment variables age and region to assess their 
impact. Since all variables are ex ante important for the association, I add all socioeconomic 
variables in my main model. First individually and then combined in a comparison between 
the GP and the BCS group. Furthermore I set up prediction models for the likelihood to be in 
good global health and not bothered by mental health problems, based on social determinants. 
For further exploration I add disease and treatment variables for both groups seperately.  
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8 Results 
The goal of my analysis is to explore differences between the breast cancer survivor group 
and the GP in effects of being exposed to a high or low SES on general and mental health 
perception. 
8.1 Group Differences 
First, I want to investigate differences between the two groups. Tests for significance are 
based on a Pearson Chi
2
 test.  
8.1.1 Health Outcomes 
 
 
Figure 1 - Unadjusted global self-rated health in response categories 
 
The percentage of those reporting good health is significantly higher for the GP (p=.000). It 
can be observed (Figure 1) that more respondents in the GP report very good health, while 
more BCS report neutral health. Slightly more BCS report good but also bad health. Very bad 
health is reported more frequently by respondents of the GP.  
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A high number of respondents in both groups are not bothered by any mental health problems 
with a sum of 5: 48.4% in the GP group and 35.4% in the BCS group (Figure 2). The median 
for all mental health dimensions is “not bothered”. Nonetheless, the proportion of respondents 
in the BCS group who report to be bothered by mental health problems based on a threshold 
of 7 is significantly higher (p=.000).  
When stratified by age (Figure 3), the proportion of respondents in positive health states is 
lower for BCS across all age groups. In global health, the BCS show a stable proportion in 
good health (60.8%, 60% and 63.9%), while the proportion in the GP constantly decreases 
with age (80.5%, 76.4% and 67.9%). Differences between the groups reduce with increasing 
age. The trend in mental health is similar in both groups with slightly more respondents in 
good mental health for higher age groups.  
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Figure 2 - Unadjusted average responses for the five mental health dimensions in the five re-
sponse categories 
Figure 3 - Proportion in positive health states stratified by age groups 
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8.1.2 Socioeconomic Status 
For BCS, the median for personal income is 3 with a mean of 2.95, indicating an average in-
come between NOK 200 000 and 399 999. In the GP, 4.6% report financial problems.  
Most respondents’ highest level of education is high school. The level of education in the two 
groups differs significantly (p=.000). The median in both groups is 2, the mean for BCS is 
slightly higher (2.39 versus 2.31) but differences between groups vary along the continuum. 
More BCS went to university (45.2% versus 40.4%) and at the same time more BCS left 
schooling after middle school (23% versus 16.4%). 
Significantly more respondents from the GP are working (p=.000). It might be due to the limi-
tations BCS experience from their disease in physical or social health or due to the age distri-
bution in the two groups. More BCS are likely to be retired, since they are above 60: 30.8% in 
the GP versus 37% in the BCS group.  
8.1.3 Social Network 
Everyone in the GP reports at least one person that may help with problems, while 1% of the 
BCS reports to not have a friend. The difference between the groups reporting zero to two 
friends is nonetheless not statistically significant. Significantly more respondents of the GP 
report having three or four friends while the proportion of respondents having five or more 
friends is significantly bigger among the BCS. BCS do an average report slightly more 
friends: group 2.59 versus 2.51 for the GP with a median of group 3 (5 or more friends) for 
both groups.  
The number of people participating in organizations in the BCS group is significantly lower 
(p=.000) than those reporting to meet others for shared hobbies and interests in the GP.  
Significantly more BCS report living with a partner (p=.000). 
8.1.4 Risk Adjustment 
When risk adjusting for age and region, I find that the BCS are on average significantly older: 
54.26 years for the GP versus 56.4 years for the BCS (p=.000). For region of residence, sig-
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nificantly more BCS come from Nord-Norge and significantly less from Vestlandet. For other 
regions, the differences are not significant.  
8.2 Association Social Determinants and Health 
To check for the assumption of co linearity between independent variables I start with correla-
tions (Appendix 3). Both groups show significant correlations between SES, social network, 
treatment and disease variables and age. Nonetheless, the danger of co linearity is low since 
correlations do not exceed 0.9, so that all variables can be included in the regression models. 
Correlations with health outcomes show that most SES and social network variables are cor-
related with general and mental health in the GP group but not for the BCS.  
In regression analyses I first determine the impact of the risk adjustment variables age and 
region (Appendix 4). For global health, the model shows significant positive effects of age for 
the GP but not for the BCS. Being younger increases the probability of reporting good health. 
Regions do not have a significant effect in both groups. In mental health, no variable gets sig-
nificant on 5% level. The models with age and region show very low explanatory power in 
both groups. 
Adding SES and social network variables improves the explanatory power for both groups 
with a higher Nagelkerke R
2
 and a lower -2 Log likelihood compared to the first model (Table 
2). Results show that this model does explain 26.2% of the variation in global health for the 
GP but only 1.8% for the BCS. This is also confirmed by the Omnibus Chi
2
 value that is high-
ly significant for the GP but not significant for the BCS, indicating that adding SES variables 
does not significantly increase the explanatory power of the model.  
For global health in the BCS group, the lowest level of education shows a significant effect 
that also holds in the adjusted model, indicating that a lower level of education is associated 
with better health ratings. Income shows a partly significant effect suggesting that higher in-
come is associated with better health ratings. Employment stays non-significant. For the GP, 
financial problems have a strong negative effect on global health that also holds when adjust-
ed for the other SES variables. A higher educational level shows a higher probability of re-
porting good health. Being employed has a strong positive effect on the probability to report 
good health even in the adjusted model. Of social network variables, only participating in 
organizations shows a positive effect.  
41 
 
As for global health, the explanatory power of the models on mental health with a threshold 
of 7 (Table 3) is lower for BCS than the one for GP. Overall, the explanatory power for men-
tal health is about 10% lower than for global health in both groups.  
For BCS, Omnibus Chi
2
 is not significant and no significant independent variables can be 
found for mental health. In the GP, SES variables show significant ORs. Educational levels 
show a positive effect compared to the highest level of education. Respondents in lower edu-
cational levels have a higher probability of not reporting mental health problems in the adjust-
ed model. Furthermore, being employed and not reporting financial problems show a signifi-
cant positive effect. Of social network variables, only the number of friends shows a signifi-
cant effect on a 5 % significance level. Age stays a significant variable for the GP; older re-
spondents are more likely to report positive mental health. 
Sensitivity analyses in general confirm the findings and show robust results (Appendix 5). For 
BCS, the explanatory power of the models consistently stays low with non-significant Omni-
bus Chi
2
 values. Employment status and low income confirm a significant effect for global 
health with a low threshold. When only “very good” is determined as positive health state, 
none of the variables shows a significant effect. Education becomes a significant factor for 
those entirely without mental health problems (threshold 5). Lower levels of education are 
associated with a lower probability of reporting mental health problems. For all other mental 
health thresholds, no variables became significant on 5 % significance level. Social network 
variables consistently stay non-significant for BCS. 
In sensitivity analyses for the GP, the explanatory power of the models stays high with signif-
icant Omnibus Chi
2
 values. SES variables show a robust influence on global health with a low 
threshold. For a high threshold, all are significant in unadjusted models but only employment 
has a significant positive effect in the adjusted model. In mental health, the level of education 
is only significant for high thresholds (5 and 7); financial problems and employment consist-
ently stay significant. Of all social network variables, only the participation in organizations 
gets significant. Participating in organizations shows a positive effect for a low threshold in 
global health and all mental health thresholds.  
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Table 2 - Logistic regression results in Odds Ratios (OR) for global self-rated health with 95% 
Confidence intervals below. Significance levels: *<0.1, **<0.05, ***<0.01, ****<0.001. Unadjust-
ed OR derived from simple regressions and adjusted OR from multiple regressions with all var-
iables 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income  
(in NOK 100 000) 
 
Reference group: 
2 to 3.999 
No financial problems 
Less than 1 1.06 
(0.65;1.71) 
0.84 
(0.49;1.44) 
 
1 to 1.999 0.91 
(0.70;1.18) 
0.77* 
(0.57;1.03) 
4 to 5.999 1.21 
(0.91;1.45) 
1.42** 
(1.04;1.95) 
6 or more 0.81 
(0.46;1.45) 
0.82 
(0.44;1.51) 
Financial problems  0.19**** 
(0.11;0.34) 
0.25**** 
(0.12;0.50) 
Education 
 
Reference group: 
University more than 
4 years 
Middle school 1.36* 
(0.99;1.89) 
1.62** 
(1.12;2.34) 
0.38**** 
(0.29;0.52) 
0.29*** 
(0.11;0.69) 
High school 0.97 
(0.73;1.31) 
1.13 
(0.82;1.57) 
0.87 
(0.68;1.11) 
0.43** 
(0.19;0.98) 
University up to 4 
years 
1.01 
(0.75;1.36) 
1.02 
(0.80;1.51) 
2.07**** 
(1.56;2.76) 
0.58 
(0.25;1.36) 
Employment status 
 
Reference group: 
Not working 
Working at point of 
survey 
1.14 
(0.92;1.41) 
0.77 
(0.56;1.06) 
6.45**** 
(4.84;8.59) 
6.02**** 
(4.20;8.63) 
Number of friends 
 
Reference group: 
5 or more 
0 to 2 0.89 
(0.67;1.18) 
1.06 
(0.69;1.62) 
0.70 
(0.43;1.16) 
1.21 
(0.60;2.47) 
3 or 4 1.01 
(0.81;1.26) 
1.00 
(0.79;1.26) 
0.81 
(0.63;1.04) 
1.11 
(0.79;1.56) 
Participation in or-
ganizations 
 
Reference group: 
Not participating 
Participation in or-
ganizations 
1.14 
(0.92;1.41) 
1.13 
(0.91;1.41) 
2.38**** 
(1.81;3.11) 
2.43**** 
(1.69;3.50) 
Living situation 
 
Reference group: 
Not with a partner 
Living with a partner 0.89 
(0.67;1.18) 
0.91 
(0.67;1.23) 
1.22 
(0.92;1.60) 
0.85 
(0.58;1.24) 
Omnibus Chi2  21.72  204.94**** 
-2 Log likelihood  2138.92  956.13 
Nagelkerke R2  .018  .262 
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Table 3 - Logistic regression results in Odds Ratios (OR) for mental health with 95% Confi-
dence intervals below. Significance levels: *<0.1, **<0.05, ***<0.01, ****<0.001. Unadjusted OR 
derived from simple regressions and adjusted OR from multiple regressions with all variables 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income  
(in NOK 100 000) 
 
Reference group: 
2 to 3.999 
No financial problems 
 
Less than 1 0.75 
(0.45;1.25) 
0.56 
(0.23;1.38) 
 
1 to 1.999 0.98 
(0.74;1.29) 
0.73 
(0.34;1.55) 
4 to 5.999 1.04 
(0.77;1.40) 
0.72 
(0.36;1.45) 
6 or more 1.39 
(0.72;2.68) 
0.76 
(0.37;1.55) 
Financial problems  0.12**** 
(0.07;0.23) 
0.13**** 
(0.06;0.26) 
Education 
 
Reference group: 
University more than 
4 years 
Middle school 0.91 
(0.65;1.28) 
0.89 
(0.61;1.31) 
0.81 
(0.55;1.19) 
2.41** 
(1.24;4.71) 
High school 0.83 
(0.61;1.14) 
0.87 
(0.62;1.22) 
1.02 
(0.76;1.35) 
2.02** 
(1.14;3.58) 
University up to 4 
years 
0.88 
(0.64;1.20) 
0.92 
(0.66;1.28) 
1.28 
(0.94;1.79) 
1.93** 
(1.09;3.43) 
Employment status 
 
Reference group: 
Not working 
Working at point of 
survey 
1.09 
(0.83;1.44) 
0.93 
(0.67;1.31) 
3.33**** 
(2.40;4.63) 
2.98**** 
(2.10;4.24) 
Number of friends 
 
Reference group: 
5 or more 
0 to 2 0.92 
(0.61;1.40) 
0.98 
(0.63;1.52) 
0.39*** 
(0.22;0.70) 
0.45** 
(0.23;0.87) 
3 or 4 1.00 
(0.79;1.27) 
1.01 
(0.79;1.28) 
0.69** 
(0.51;0.91) 
0.65** 
(048;0.90) 
Participation in or-
ganizations 
 
Reference group: 
Not participating 
Participation in or-
ganizations 
1.17 
(0.94;1.46) 
1.10 
(0.87;1.39) 
1.60*** 
(1.16;2.21) 
1.43* 
(1.00;2.06) 
Living situation 
 
Reference group: 
Not with a partner  
Living with a partner 1.15 
(0.85;1.54) 
1.11 
(0.81;1.51) 
1.44** 
(1.05;1.97) 
1.12 
(0.79;1.59) 
Omnibus Chi2  8.49  125.18**** 
-2 Log likelihood  1947.12  1054.00 
Nagelkerke R2  .008  .166 
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Figure 4 - Predicted probability of reporting good global health/ no mental health problems. 
All groups in age group 50-59 and region Øst- & Sørlandet.  
High: income NOK 600 000 or more/ no financial problems, university more than 4 years, working, 5 
or more friends, participating in organizations, living with a partner. 
Most common: income NOK 200 000 to 399 999/ no financial problems, high school, working, 5 or 
more friends, participating in organizations, living with a partner 
Low: income less than NOK 100 000/ financial problems, middle school, not working, 0 to 2 friends, 
not participating in organizations, not living with a partner 
Low social net: income, education, working as most common; 0 to 2 friends, not participating in or-
ganizations, not living with a partner 
Low SES: income less than NOK 100 000/ financial problems, middle school, not working; friends, 
organization, partner as most common. 
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To assess the magnitude of the effect for SES variables, I calculate predictive probabilities 
(Figure 4) based on the correlation coefficients of logistic regression results. One can see that 
the probability of reporting positive health outcomes is lower for the average breast cancer 
survivor than for the average respondent of the GP. Variations between the different catego-
ries are stronger for the GP; the probability of reporting positive health outcomes remains 
much more stable for BCS. 
The most positive combination of SES and social network is expected to have a positive ef-
fect on the probability of reporting good health compared to the average group. This can be 
observed for the GP in global health and for BCS in mental health. Those in the most positive 
state of the GP report good health with a 95% probability. However, a decrease is seen for the 
GP in mental health and for BCS in global health.  
For low status values, probabilities are generally lower for the GP. Especially a low SES has a 
strong effect, while lower social network values have a weaker effect. For global health of 
BCS, an increase compared to the average observation is found for those with a combination 
of low values. A negative effect of low values can only be found for mental health. There is 
no difference between the sole impact of SES and social network.  
Overall, SES has a strong impact on health outcomes for the GP while the association for 
BCS remains weaker. Higher income is expected to have a positive effect on self-rated global 
health outcomes, although the results for BCS are not constantly significant. For mental 
health, the average income seems to be linked to the most positive outcomes since all income 
groups show an OR smaller one. The experience of financial problems clearly deteriorates 
health in the GP. Employment has a robust positive impact in the GP. Values for BCS indi-
cate a negative though non-significant influence of employment. Education shows varying 
results. For the GP, higher education is linked to better mental but worse global health out-
comes. The opposite is observed for BCS, though only the lowest educational level in global 
health shows a significant effect.  
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8.3 Disease Variables 
8.3.1 Breast Cancer Treatment 
There are no significant differences on 5% significance level found in health outcomes and 
SES variables when stratified by the included variables time since diagnosis, presence of me-
tastases, received rehabilitation and different types of treatment. When including the disease 
and treatment variables in the regression model (Appendix 6.1.3), the explanatory power in-
creases slightly for global and mental health. Still Omnibus Chi
2
 is not significant. For global 
health outcomes, disease variables do not get significant on a 5% significance level. In mental 
health, receiving complex treatment (surgery and chemotherapy) has a significant positive 
effect on health outcomes. For SES and social network variables, the direction and strength of 
influence stays the same in both dimensions. For further analyses on treatment variables, 
please see Appendix 6.1.  
8.3.2 Chronic Disease 
Chronic diseases are reported by 47.1% of the GP. There are significant differences for all 
global and mental health outcome variables for those with and without chronic diseases.  
Respondents in the GP with chronic diseases report less frequently “very good” health than 
those without. Bad and very bad health is mostly reported by those with chronic diseases. 
Compared with BCS, those with chronic diseases report more positive global health. They 
also have a lower mental health status than the remaining GP but better than BCS (Figure 5).  
The three groups differ significantly in their SES (Appendix 6.2.1). Those with a chronic dis-
ease are on average of lower SES than the remaining GP. When I compare this subsample of 
the GP with the BCS, I find that BCS are on average higher educated, report more friends, 
and are more likely to live with a partner but less likely to participate in organizations and to 
work. They are also on average older than those with chronic disease. 
When including the presence of chronic disease in the logistic regression (Appendix 6.2.2) for 
the GP, the explanatory power increases. Those SES variables that are significant in previous 
models stay significant with the same direction and about the strength of their effect. The 
presence of chronic disease itself shows a significant negative effect, increasing the likelihood 
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of reporting negative health outcomes. This indicates that the presence of chronic disease is 
an important factor that explains variation in the perception of health but it does not confound 
or is confounded by other independent variables.  
 
Figure 5 - Health outcomes for BCS and the general population stratified by the presence of 
chronic disease (general population= those of GP without chronic disease) 
When building two different models for those with and without chronic diseases in the GP, 
differences can be observed (Appendix 6.2.2). In global health, financial problems are not 
significant for those without chronic diseases, while they are highly significant for those with 
a chronic disease. In mental health, education only shows a significant effect for those without 
chronic diseases. All other variables show the same effect as observed in the previous models 
(Tables 2&3). Some differences in social network variables can be observed.  Overall, simi-
larities are bigger than differences. So in contrast to findings of the BCS group, SES remains 
an important predictor for health outcomes when a chronic disease is present. 
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9 Discussion 
Overall, all SES variables have a significant impact on the perception of global and mental 
health in the adjusted models for respondents from the GP. The increase in explanatory power 
is significant and beyond the expected growth through entering more variables in the model. 
Also the presence of chronic disease has an independent and robust impact. The direction of 
associations mainly follows previous literature, only education is observed to have a reverse 
effect on mental health. I can confirm an influence on self-rated health throughout all levels of 
SES with those in more advantaged SES reporting better health. The results for global self-
rated and mental health are related but also showed differences in determining factors and 
direction of influences.  
For the BCS group, SES variables cannot significantly improve the explanation of variation in 
general and mental health outcomes. Also adding treatment and disease variables does not 
significantly contribute to explaining the relationship. There is only a small improvement in 
explanatory power when adding SES variables and values stay lower than those for the GP. 
There are no significant values for mental health. In global health, significant influences of 
income and education are not found for the whole continuum and contrary to the GP signifi-
cance levels do not exceed a 5% level. Sensitivity analyses in general confirmed these find-
ings. Furthermore, the absolute predictive probabilities show strong variations for the GP and 
only moderate and not clearly directed influences of SES on self-rated health outcomes for 
BCS.  
To answer my research question I can summarize that the association between SES and health 
for BCS differs from the association found in the GP. SES seems to be less influential in de-
termining the self-rated health state of BCS. Nevertheless, the underlying causal relationship 
of the association can only be assumed based on previous literature. One possible explanation 
for the association is a differing underlying conceptualization of health based on SES as sug-
gested by other authors (Franks et al., 2003). Alternatively, other unmeasured factors may 
contribute to the association. The study might have failed to show significant results because 
the sample size is not big enough to show the true effect. This might especially apply to in-
come levels in the BCS group, with only few observations in extreme levels. To cover all 
pathways by which SES determines self-rated health, other factors like macroeconomic con-
texts, behavioral factors and biological predispositions and other medical data need to be in-
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cluded (Adler & Ostrove, 1999). To validate self-rated health, results should be controlled for 
medical health investigations (Goldman et al., 2004). Exploration of all these factors is be-
yond this thesis. 
Social network shows an influence for the GP but not for BCS. It has been suggested that 
BCS improve parts of their social capital to compensate for lower SES and because they do 
rely more on information and support. This seems to not be supported by the regressions and 
predictions. 
It is important to point out that the presented results are not valid for the whole group of 
breast cancer patients, only for survivors. Interpretations need to be drawn carefully since not 
only do survivors differ from those who die of breast cancer; it can also be suspected that 
there is a complex interaction of biological, psychological and environmental factors to de-
termine who develops breast cancer in the first place (Berkman et al., 2000; Coates et al., 
1997). Their associations might have been different even before the disease. The literature 
suggests that the association between SES and self-rated health is mediated by health-related 
information seeking behavior. Cancer related information seeking has been shown to reduce 
side effects, increase compliance and self-confidence and increase social and cognitive func-
tioning for survivors (Jung et al., 2013).  
Survivors are significantly different in many aspects; socially isolated women have a higher 
probability of dying from breast cancer (Kroenke et al., 2006). Those who survive might not 
have been exposed to chronic stressors, those who survive might on average be of higher 
SES. This is not the case in this sample. Significant differences in SES variables between the 
groups might be due to specific characteristics and needs associated with breast cancer or due 
to social selection. It is known that survival is associated with SES (Miller et al., 1976).  
It can be speculated that for breast cancer patients from low SES, survivors are different from 
those who die; they might have been especially healthy before. Self-rated health is strongly 
associated with survival so that those of lower health are likely to have died (Fayers & Hays, 
2005). Another interpretation might be that mainly those patients survive whose health is not 
strongly influenced by SES. For them, true health differences can be expected to be the main 
determining factor for health ratings. As a response to surviving a health shock the perception, 
evaluation and valuation of health is likely to change. Patients learn to cope and change ex-
pectations so that they report positive health although their medical status remains unchanged 
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or decreases. The role of SES might disappear because they survive. Many people report a 
whole new appreciation of life and their abilities rather than focusing on fear of recurrence 
(Cancer Treatment Centers of America, 2014). This has been confirmed by vignette ap-
proaches; people without the experience of a health shock value health after a disease like 
breast cancer lower than survivors (Parry, 2007). This supports the hypothesis of a new con-
ceptualization of health that might explain the observed differences between BCS and the GP.  
Nevertheless, as suggested by previous literature the experience of a health shock even years 
after survival leads to reduced self-rated health although I cannot confirm a time dependent 
improvement in health state. Access and use of healthcare, social networks and socially de-
termined behaviors have been suggested to moderate the social determination of health (Aas 
et al., 2013). It might be that entering the health care system through treatment leads to non-
significant differences between SES groups since women of lower SES benefit more than 
others from healthcare interventions and therefore compensate for their low SES (Aas et al., 
2013). In the presented data, complex treatment is associated with better mental health rat-
ings. Receiving more services might increase the benefits from treatment. Through social ex-
periences and opportunities patients might improve especially psychological aspects of their 
health. 
The specific characteristics of breast cancer as a health shock seems to be associated with 
these relationships, the presence of a chronic disease is not sufficient to diminish associations; 
those with chronic diseases show a strong association of self-rated health outcomes with SES. 
So long-term diseases of chronic onset that are mainly caused by lifestyle related factors seem 
to be different from breast cancer and their classification as a health shock might be ques-
tioned. A bias here might be that co morbidities are not assessed in the BCS survey. 
The strong influence of age on health ratings as emphasized by the literature can be found for 
the GP with less positive global health outcomes for older respondents. I can confirm a slight 
increase in mental health for BCS with age (Colby & Shifren, 2012) and also show it for 
global health, which might be due to an overestimation of the health state that is prominent 
among elderly (Fayers & Sprangers, 2002) or increasing appreciation of the remaining func-
tional ability (Parry, 2007).  
Nevertheless, conclusions have to be drawn carefully, due to some limitations of the study. 
Research has shown wide cross cultural differences in associations between SES and health 
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(d’Uva et al., 2008) so that the extrapolation to contexts outside of Norway should be done 
carefully. One problem in the data set are missing values, especially for mental health and 
financial problems which might question the robustness of results (Appendix 7). 
For the five dimensions of mental health, 23.9% of the GP and 12.3% of the BCS do not an-
swer all questions on mental health. I find those with missing answers in the GP group on 
average to be older and less educated. No significant differences can be found for the BCS 
group although age and education stay significant when groups are merged.  
23.6% of the GP do not reply to the question on financial problems. This might lead to an 
underestimation of those in economic problems since they are more likely to not reply. They 
report significantly less good global health. When looking at mental health, 97% of those not 
responding to the question on financial problems do likewise not respond to questions con-
cerning mental health completely. Overall, there seems to be a subsample with distinct char-
acteristics that is not included in the analysis. Nonetheless, regression results for the GP are 
not significantly altered when financial problems are excluded. 
Another limitation is based on the set up of the study in a cross-sectional design. It does not 
allow investigating the topic from a life course perspective that would be important to analyze 
the association in depth (Berkman et al., 2000). To optimally assess the complex association 
between SES and self-rated health, a longitudinal prospective design should be used. A large 
enough cohort of women, where some develop breast cancer would be followed with assess-
ments of SES and self-rated health at several points in time before and after breast cancer di-
agnosis and treatment.  
The used surveys are comparable in the time of data collection (2009 and 2012). This is im-
portant since SES, political and social living conditions change constantly over time. The sur-
vey on living conditions conducted in 2008 would have been closest in time but some varia-
bles are not covered as well as desirable for this study. Measurement error in the data collec-
tion could occur but is likely to be random. Both surveys are conducted in Norway so cultural 
differences as a confounder can be eliminated. Using these surveys allows me to get approxi-
mately the same number of observations in both groups of women in the same age group. Se-
lection bias might take place since only those breast cancer patients who are member in the 
Norwegian Breast Cancer Association are included. Members of the association might be dif-
ferent with respect to health and SES variables. Some respondents to the survey might still be 
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undergoing treatment. Additionally, not all invited participants responded. The latter point is 
relevant for the survey on living conditions, whereas here a big effort is made to collect a na-
tionally representative sample. Reporting bias might occur hence those in better health under-
stand questions more positively.  
The included variables allow drawing a detailed picture of individual SES. Combined with the 
big sample size, results are assumed to be reliable for the specific context. Problematic might 
be that most variables are assessed at the point of survey but others at the time of breast can-
cer diagnosis, values might have changed in the meantime. Nevertheless, the overall chronic 
impact of SES should remain relatively stable. 
My outcome variables, global self-rated health and mental health are formulated in similar 
ways so that wording and scaling does not have an effect on the results. The wording is slight-
ly different but the literature shows that there is no significant difference for diverse phrasing. 
Following current literature I use global health as a binary outcome variable with the neutral 
health state included as a negative health outcome since older adults tend to give negative 
events a neutral meaning (Benyamini et al., 2000). The response scale for global self-rated 
health is a balanced five-point Likert scale, which is a robust predictor of mortality and corre-
lates strongly with other objective health indicators (Subramanian et al., 2010). It allows dis-
criminating health states sufficiently.  
In asking the question to assess global self-rated health, one assumes that there is a commonly 
accepted standard of health, internalized by the respondents. The same is true for the response 
options (Fillenbaum, 1979). Research shows that this standard or frame of reference differs 
widely between people even from the same cultural background and that reporting heteroge-
neity exists. Some respondents focus on specific health problems, others more on physical 
functioning or behavior (Fayers & Sprangers, 2002). Also the reference group differs; some 
compare themselves with their age group, others with their own health in an earlier point in 
time or with people with the same disease (Fayers & Hays, 2005). Different social groups can 
value and perceive their health differently (Subramanian et al., 2010). Response shift makes 
comparisons over time difficult to interpret; an improvement in health state may not be the 
true reason for a change. The group referred to changes under certain circumstances, for ex-
ample severe diseases like breast cancer (Coates et al., 1997) so that self-ratings might reflect 
something different from what the GP evaluates in a new conceptualization of health. This 
makes the interpretation of differences between groups difficult to interpret. 
53 
 
Mental health is assessed in five dimensions that cover the most frequent common mental 
disorders except for fatigue. They are different (Appendix 2) but overall contribute to the con-
cept of common mental disorders. Mental health is analyzed with a threshold of 7 that 
indicates that respondents can be considered to be in good mental health. They could be some 
bothered by maximum two symptoms or pretty much bothered by one symptom. 
There are positive and negative factors influencing the self-rating of health. Models with only 
negative factors do not show a high explanatory power. It is therefore important to also in-
clude positive factors like social network. Negative factors are more associated with the poor 
to average range in answering scales while positive factors discriminate the average to excel-
lent area (Benyamini et al., 2000). In performed sensitivity analyses the most positive health 
states are distinguished by positive factors like the number of friends or living with a partner, 
while economic aspects play the biggest role in determining lower health states.  
To assess income, household income would have been the best option since the social status 
of a woman often depends on her husband’s (Backlund et al., 1999). It is assessed in the 
breast cancer survivor survey but 19.8% do not report it. Individual and household income are 
not significantly correlated so I decide to use the one with more observations. Income is ex-
pected to be highly influenced by having a disease so I choose to use the income before diag-
nosis. In the survey on living conditions, income from the registry is not yet added so that I 
can only use data on reported financial problems. This might be problematic since people 
with high income but high expenses can experience financial problems as well as those with 
low income. Nonetheless, the experienced economic hardship presents a stressor and per-
ceived constraint irrespective of the SES group. Since it shows strong associations it might 
even have been preferable in both groups. Income is understood as a resource to buffer social 
and economic stress, therefore overall wealth could be considered to completely assess the 
life course impact with regards to liquid and non-liquid assets (Berkman et al., 2000).  
Educational opportunities also reflect the SES of parents so that economic returns on invest-
ments in education differ across racial, ethnic and gender groups. One has to be careful to 
interpret the number of years in education since that does not represent its quality. The social 
network naturally builds according to education and influences which information and coping 
strategies are provided. SES might be a consequence of the educational level since it indicates 
job security, stimulating work and self-worth (Backlund et al., 1999). The association with 
health might be explained through certain lifestyle behaviors and personality characteristics.  
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Those on temporary sick leave are included as working in both groups since they will still 
have the monetary, psychological and social network benefits of work. The impact of adverse 
working conditions always need to be balanced with economic, social and status rewards. 
Problematic is capturing nonstructural positions like women not engaged in formal employ-
ment but in housework or care giving that may also be dual burdens. Especially relevant for 
employment is the discussion between causation and selection. The observation of poor health 
might reflect the impact of unemployment or prior bad health might lead to becoming or stay-
ing unemployed (Cai et al., 2013). This strong association (García Gómez & López, 2006) 
explains why studies rarely fail to identify a relationship but one has to interpret the results 
cautiously, especially cross-sectional designs cannot differentiate causation and selection.  
When investigating social capital, I focus on structural aspects here; the quality of relation-
ships and aspects like generalized trust are not assessed. Not all ties are supportive; they 
might induce stress through role expectations. There is variation in the type, frequency, inten-
sity and extent of provided support (Berkman et al., 2000). The number of friends might be 
overestimated in the GP due to the formulation of the question that explicitly asks to include 
family members, while the breast cancer survey asks to exclude them. Since the majority of 
respondents reports five or more friends, it would have been desirable to further differentiate 
but the survey on living conditions only reports the presented categories. The formulation of 
participation in organizations varies between the two surveys. The phrasing of the question in 
the survey on living conditions (“meeting others for shared hobbies or interests”) might repre-
sent the size of the social network and availability of social support but might fail to deter-
mine engagement in organizations. To assess the living situation I would have liked to include 
the number of people in the household since this might determine more accurately the positive 
or negative effect. This number is missing for 93.6% of all BCS so that I cannot use it.  
For optimal risk adjustment, I lack data on ethnicity. It might result in discrimination with 
negative physical and psychological impacts (Berkman et al., 2000) Age, gender and region 
are controlled for in including only female participants of the same age group from almost 
identical regional distribution. The results are only valid in the context of Norway with its 
specific economic and social characteristics like a high and highly redistributed income level 
and public health care system. Although the social security system is highly developed, social 
inequalities in health persist (Kravdal, 2000). It is argued that most health inequities are 
avoidable and that reducing them is required by social justice (Marmot et al., 2011). 
55 
 
10 Conclusion 
The conducted study shows lower self-rated health of breast cancer survivors than for the 
general population, there is a need to improve their health. Self-rated health among the breast 
cancer survivors is less associated with social determinants than for the general population. In 
order to set up targeted interventions for breast cancer survivors, further research should be 
conducted on factors determining their self-rated health. There is a need to learn more about 
the causal relations and not merely associations. Health shocks with their physical, psycholog-
ical and social consequences seem to have a strong impact on health and its determinants. It 
needs to be explored if self-ratings have changed due to an altered conceptualization of health 
with a reduced influence of social determinants in response to the health shock. To generalize 
the findings, further studies of different designs, for other health shocks and outside the Nor-
wegian context are required. The findings confirm that social determinants of health are an 
important factor contributing to health inequities on societal level. Increased and sustainable 
political action beyond health policy is necessary to achieve health equity for all, irrespective 
of socioeconomic status.  
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1  Questionnaires 
Extracted relevant questions as used in the analyses. 
1.1 Breast Cancer Survivors 
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1.1.1 Survey on Living Conditions, Health, Care and Social Contact 2012 
Retrieved from the Study Documentation by Statistics Norway (2014). 
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1.2 Data Application 
Confirmed data access form and declaration of confidentiality from Norwegian Social Science 
Data Services (NSD). 
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2  Mental Health Outcomes 
Mental health is assessed in 5 different dimensions. The proportion of respondents in the dif-
ferent response categories differs significantly across dimensions in both groups. Correlations 
between all dimensions are significant on 1% level for both groups. They all represent differ-
ent, not perfectly correlated aspects of overall mental health.  
 
Figure 6 - Valid percent of breast cancer survivors in response categories stratified by mental 
health dimensions 
 
Figure 7 - Valid percent of the general population in response categories stratified by mental 
health dimensions 
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3  Correlations 
Correlations are based on Pearson correlations. Indicated are correlation coefficients and sig-
nificance levels. Significance levels are symbolized as: *<0.1, **<0.05, ***<0.01, 
****<0.001 
Table 4 - Correlation SES and social network with health outcomes for both groups 
Variables 
Global self-rated health Mental health (threshold 7) 
Breast Cancer 
Survivors 
General Popu-
lation 
Breast Cancer 
Survivors 
General Popu-
lation 
Income .012 -.168**** .029 -.236**** 
Education -.046 .203**** .012 .005 
Employment -.038 .377**** .010 .184**** 
Number of friends -.007 .004 .002 .086*** 
Participation in organi-
zations 
.029 .182**** 
.034 .077** 
Living with a partner -.021 .038 .019 .072** 
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Table 5 - Correlation SES, social network variables and age for breast cancer survivors 
Variables Age Income Educa-
tion 
Employ-
ment 
Number 
of 
friends 
Participation 
in organiza-
tions 
Living 
with a 
partner 
Age  -
.167***
* 
-
.218**** 
-.240**** .015 .100**** -
.153***
* 
Income -
.167***
* 
 .438**** .404**** -
.088***
* 
.029 -.026 
Education -
.218***
* 
.438***
* 
 .199**** .071*** .075*** -.001 
Employment -
.240***
* 
.404***
* 
.199****  .113***
* 
.024 .090***
* 
Number of 
friends 
.015 -
.088***
* 
.071*** .113****  .167**** .043* 
Participation 
in organiza-
tions 
.100***
* 
.029 .075*** .024 .167***
* 
 .049** 
Living with a 
partner 
-
.153***
* 
-.026 -.001 .090**** .043* .049**  
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Table 6 - Correlation SES, social network variables and age for the general population 
Variables Age Income Educa-
tion 
Employ-
ment 
Number 
of 
friends 
Participation 
in organiza-
tions 
Living 
with a 
partner 
Age  -.086*** -
.172**** 
-.408**** -.081*** -.099**** -.047* 
Financial 
Problems 
-.086***  -.056* -.089*** .012 -.010 -
.181***
* 
Education -
.172***
* 
-.056*  .224**** .094***
* 
.179**** .080*** 
Employment -
.408***
* 
-.089*** .224****  .067** .098**** .054** 
Number of 
friends 
-.081*** .012 .094**** .067**  .113**** .040 
Participation 
in organiza-
tions 
-
.099***
* 
-.010 .179**** .098**** .113***
* 
 .050* 
Living with a 
partner 
-.047* -
.181***
* 
.080*** .054** .040 .050*  
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4  Regressions Age and Region 
Logistic regression results are shown in Odds Ratios (OR) with 95 % Confidence intervals 
below. Significance levels are based on two-tailed Wald tests and indicated as: *<0.1, 
**<0.05, ***<0.01, ****<0.001. Unadjusted results refer to simple regressions; adjusted re-
sults are based on regressions with age and region combined as independent variables.  
Table 7 - Logistic regression results for global self-rated health with age and region 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted OR Unadj. OR Adjusted OR 
Age in groups 
Reference group: 
60 to 69 years 
40 to 49 0.09 
(0.67;1.14) 
0.87 
(0.66;1.14) 
1.96**** 
(1.45;2.65) 
1.97**** 
(1.45;2.67) 
50 to 59 0.85 
(0.68;1.05) 
0.85 
(0.69;1.05) 
1.54*** 
(1.16;2.04) 
1.54*** 
(1.16;2.05) 
Region of residence 
Reference group: 
Nord-Norge 
Akershus and Oslo 1.14 
(0.82;1.59) 
1.14 
(0.52;1.58) 
1.36 
(0.87;2.12) 
1.33 
(0.85;2.08) 
Øst- and Sørlandet 1.11 
(0.81;1.52) 
1.10 
(0.80;1.52) 
1.33 
(0.86;2.03) 
1.37 
(0.89;2.11) 
Vestlandet 1.17 
(0.84;1.62) 
1.17 
(0.84;1.62) 
1.34 
(0.88;2.06) 
1.37 
(0.89;2.10) 
Midt Norge 0.911 
(0.58;1.42) 
0.91 
(0.58;1.42) 
1.22 
(0.70;2.13) 
1.23 
(0.70;2.15) 
Omnibus Chi2  4.42  22.45*** 
- 2 Log likelihood  2347.71  1584.24 
Nagelkerke R2
 
 .003  .023 
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Table 8 - Logistic regression results for mental health (threshold 7) for age and region 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted OR Unadj. OR Adjusted OR 
Age in groups 
Reference group: 
60 to 69 years 
40 to 49 0.85 
(0.64;1.13) 
0.84 
(0.64;1.12) 
0.73* 
(0.51;1.03) 
0.72* 
(0.50;1.01) 
50 to 59 0.89 
(0.71;1.11) 
0.88 
(0.71;1.11) 
0.82 
(0.58;1.16) 
0.81 
(0.58;1.14) 
Region of residence 
Reference group: 
Nord-Norge 
Akershus and Oslo 1.02 
(0.72;1.44) 
1.01 
(0.72;1.43) 
0.74 
(0.42;1.31) 
0.75 
(0.42;1.32) 
Øst- and Sørlandet 0.86 
(0.61;1.20) 
0.86 
(0.61;1.20) 
0.61* 
(0.35;1.05) 
0.60* 
(0.35;1.04) 
Vestlandet 0.97 
(0.69;1.37) 
0.97 
(0.69;1.37) 
0.96 
(0.55;1.68) 
0.96 
(0.55;1.68) 
Midt Norge 0.70 
(0.44;1.13) 
0.70 
(0.44;1.13) 
0.88 
(0.44;1.76) 
0.88 
(0.44;1.77) 
Omnibus Chi2  5.67  11.37* 
- 2 Log likelihood  2119.42  1192.01 
Nagelkerke R2  .005  .016 
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5  Sensitivity Analyses 
Sensitivity Analyses are performed by logistic regressions with varying thresholds for the 
binary outcome variables self-rated global and mental health. Results are reported in Odds 
Ratios (OR) with 95 % Confidence intervals below. Significance levels are based on two-
tailed Wald tests and indicated as: *<0.1, **<0.05, ***<0.01, ****<0.001. Unadjusted results 
refer to simple regressions with one variable at a time; adjusted results are based on regres-
sions with all SES variables combined as independent variables.  
 
5.1 Global Self-rated Health 
For global self-rated health, there are two thresholds investigated. The analyzed low threshold 
also codes the neutral health state as good health while the high threshold only codes very 
good health as good health. 
 
 
 
Table 9 - Logistic regression results for global self-rated health low threshold (good, very good 
and neutral health state coded as good health and bad, very bad health coded as bad health 
state) 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income (in NOK 
100 000) 
Reference group: 
2 to 3.999 
no financial prob-
lems 
Less than 1 0.62 
(0.31;1.26) 
0.33*** 
(0.15;0.73) 
 
1 to 1.999 0.96 
(0.61;1.50) 
0.74 
(0.45;1.22) 
4 to 5.999 1.00 
(0.61;1.64) 
1.03 
(0.60;1.75) 
6 or more 0.84 
(0.32;2.21) 
0.78 
(0.287;2.12) 
Financial problems  0.23**** 
(0.11;0.46) 
0.45* 
(0.19;1.10) 
XIX 
 
Education 
Reference group: 
University more than 
4 years 
Middle school 1.06 
(0.59;1.90) 
1.12 
(0.57;2.20) 
0.37*** 
(0.16;0.85) 
0.41 
(0.12;1.39) 
High school 0.84 
(0.50;1.41) 
0.83 
(0.46;1.47) 
0.98 
(0.42;2.26) 
1.05 
(0.31;3.50) 
University up to 4 
years 
0.80 
(0.47;1.34) 
0.76 
(0.44;1.33) 
1.21 
(0.51;2.86) 
0.70 
(0.21;2.36) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
0.52** 
(0.30;0.90) 
0.42*** 
(0.23;0.80) 
13.10**** 
(8.13;21.1) 
16.41**** 
(8.75;30.8) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 1.33 
(0.63;2.82) 
1.46 
(0.64;3.28) 
0.52* 
(0.26;1.04) 
1.10 
(0.40;3.01) 
3 or 4 0.87 
(0.60;1.27) 
0.88 
(0.60;1.30) 
0.77 
(0.52;1.13) 
0.90 
(0.54;1.50) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
1.17 
(0.82;1.66) 
1.17 
(0.81;1.71) 
2.42**** 
(1.65;3.54) 
2.21*** 
(1.30;3.76) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 0.93 
(0.56;1.53) 
0.94 
(0.55;1.71) 
1.15 
(0.76;1.74) 
0.80 
(0.45;1.44) 
Omnibus Chi2  22.37  154.93**** 
- 2 Log likelihood  955.09  470.12 
Nagelkerke R2  .03  .304 
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Table 10 - Logistic regression results for global self-rated health high threshold (very good 
health state coded as good health and good, neutral, bad, very bad health coded as bad health 
state) 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income (in NOK 
100 000) 
Reference group: 
2 to 3.999 
no financial problems 
Less than 1 0.94 
(0.51;1.76) 
0.96 
(0.49;1.88) 
 
1 to 1.999 0.98 
(0.70;1.37) 
0.96 
(0.67;1.39) 
4 to 5.999 1.06 
(0.74;1.51) 
1.21 
(0.83;1.76) 
6 or more 0.94 
(0.45;2.00) 
0.96 
(0.43;2.17) 
Financial problems  0.41** 
(0.20;0.84) 
0.55 
(0.26;1.19) 
Education 
Reference group: 
University more than 
4 years 
Middle school 1.21 
(0.81;1.81) 
1.33 
(0.85;2.10) 
0.44*** 
(0.27;0.73) 
0.62 
(0.34;1.16) 
High school 1.01 
(0.69;1.46) 
1.13 
(0.75;1.70) 
0.59** 
(0.38;0.91) 
0.68 
(0.40;1.14) 
University up to 4 
years 
0.84 
(0.57;1.23) 
0.90 
(0.60;1.35) 
0.99 
(0.64;1.52) 
1.00 
(0.60;1.69) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
1.01 
(0.73;1.42) 
1.00 
(0.68;1.48) 
3.71**** 
(2.74;5.02) 
3.23**** 
(2.27;4.61) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 1.00 
(0.60;1.66) 
1.12 
(0.66;1.89) 
0.37*** 
(0.20;0.68) 
0.58 
(0.27;1.23) 
3 or 4 1.21 
(0.92;1.60) 
1.22 
(0.92;1.62) 
0.56 
(0.44;0.72) 
0.63 
(0.47;0.84) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
1.21 
(0.92;1.58) 
1.20 
(0.91;1.60) 
2.18**** 
(1.61;2.95) 
1.87*** 
(1.30;2.70) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 0.74 
(0.53;1.04) 
0.73 
(0.51;1.03) 
1.08 
(0.83;1.40) 
0.90 
(0.66;1.24) 
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Omnibus Chi2  17.26  119.18**** 
- 2 Log likelihood  1546.16  1276.40 
Nagelkerke R2  .017  .144 
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5.2 Mental Health 
For mental health, three additional thresholds based on the sum of mental health problems 
ranging from 5 to 20 are analyzed. A high threshold of 5 characterizes those entirely without 
mental problems. A threshold of 10 indicates being bothered by some problems or being 
bothered a lot by few dimensions. A low threshold of 15 differentiates those who are bothered 
a lot by mental health problems. 
 
 
 
Table 11 - Logistic regression results for mental health threshold 5 indicating those completely 
without mental health problems 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income (in NOK 
100 000) 
Reference group: 
2 to 3.999 
no financial problems 
Less than 1 1.06 
(0.62;1.79) 
1.06 
(0.59;1.92) 
 
1 to 1.999 1.12 
(0.84;1.49) 
1.01 
(0.79;1.50) 
4 to 5.999 1.23 
(0.91;1.66) 
1.16 
(0.84;1.61) 
6 or more 1.11 
(0.58;2.10) 
0.90 
(0.49;1.80) 
Financial problems  0.07**** 
(0.20;0.21) 
0.50**** 
(0.12;0.21) 
Education 
Reference group: 
University more than 
4 years 
Middle school 0.84 
(0.60;1.18) 
0.80 
(0.55;1.18) 
1.48 
(0.84;2.60) 
2.38*** 
(1.30;4.34) 
High school 0.71** 
(0.52;0.97) 
0.70** 
(0.50;0.99) 
1.70** 
(1.03;2.83) 
2.05*** 
(1.21;3.34) 
University up to 4 
years 
0.69** 
(0.50;1.94) 
0.71** 
(0.51;0.99) 
1.68** 
(1.01;2.80) 
1.82** 
(1.08;3.10) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
1.04 
(0.78;1.39) 
1.00 
(0.71;1.41) 
2.01**** 
(1.50;2.68) 
1.89**** 
(1.39;2.60) 
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Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.90 
(0.58;1.39) 
0.92 
(0.58;1.47) 
0.49** 
(0.27;0.90) 
0.63 
(0.33;1.20) 
3 or 4 1.08 
(0.85;1.37) 
1.09 
(0.85;1.40) 
0.85 
(0.66;1.10) 
0.90 
(0.69;1.17) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
1.16 
(0.92;1.46) 
1.10 
(0.86;1.40) 
1.38** 
(1.03;1.85) 
1.34* 
(0.98;1.84) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.29 
(0.95;1.78) 
1.23 
(0.90;1.71) 
1.25 
(0.95;1.65) 
1.06 
(0.79;1.43) 
Omnibus Chi2  14.16  88.75**** 
- 2 Log likelihood  1873.98  1393.50 
Nagelkerke R2  .013  .106 
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Table 12 - Logistic regression results for mental health threshold 10 indicating those who are 
mainly some bothered 
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income (in NOK 
100 000) 
Reference group: 
2 to 3.999 
no financial problems 
Less than 1 0.96 
(0.78;1.94) 
0.78 
(0.36;1.71) 
 
1 to 1.999 1.05 
(0.71;1.55) 
1.01 
(0.66;1.55) 
4 to 5.999 1.13 
(0.74;1.73) 
1.19 
(0.76;1.88) 
6 or more 0.75 
(0.34;1.67) 
0.73 
(0.32;1.69) 
Financial problems  0.16**** 
(0.08;0.31) 
0.19**** 
(0.09;0.39) 
Education 
Reference group: 
University more than 
4 years 
Middle school 1.30 
(0.81;2.09) 
1.27 
(0.75;2.18) 
0.57 
(0.23;1.42) 
1.08 
(0.40;2.90) 
High school 0.91 
(0.60;1.38) 
0.91 
(0.57;1.44) 
1.19 
(0.50;2.84) 
1.58 
(0.64;3.92) 
University up to 4 
years 
1.03 
(0.67;1.57) 
1.05 
(0.67;1.66) 
1.39 
(0.57;3.40) 
1.51 
(0.60;3.78) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
0.85 
(0.57;1.27) 
0.79 
(0.49;1.27) 
3.21**** 
(1.95;5.26) 
2.59**** 
(1.52;4.39) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.85 
(0.49;1.48) 
0.78 
(0.44;1.39) 
0.31*** 
(0.13;0.72) 
0.55 
(0.22;1.40) 
3 or 4 0.96 
(0.70;1.32) 
0.93 
(0.67;1.29) 
0.57** 
(0.36;0.92) 
0.72 
(0.43;1.19) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
1.02 
(0.75;1.38) 
1.05 
(0.76;1.44) 
2.42**** 
(1.50;3.90) 
2.18*** 
(1.30;3.67) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.19 
(0.80;1.76) 
1.22 
(0.81;1.84) 
1.46 
(0.90;2.37) 
0.95 
(0.55;1.64) 
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Omnibus Chi2  12.63  67.02**** 
- 2 Log likelihood  1229.72  516.76 
Nagelkerke R2  .015  .144 
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Table 13 - Logistic regression results for mental health threshold 15 indicating those who are 
mainly bothered  
Variable Categories Breast Cancer Survivors General Population 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted OR 
Income (in NOK 
100 000) 
Reference group: 
2 to 3.999 
no financial prob-
lems 
Less than 1 0.62 
(0.18;2.13) 
0.29* 
(0.07;1.23) 
 
1 to 1.999 1.13 
(0.48;2.65) 
0.76 
(0.30;1.90) 
4 to 5.999 0.79 
(0.33;1.88) 
0.88 
(0.35;2.25) 
6 or more 0.45 
(0.10;2.03) 
0.54 
(0.11;2.58) 
Financial prob-
lems 
 0.09**** 
(0.03;0.29) 
0.10*** 
(0.03;0.43) 
Education 
Reference group: 
University more 
than 4 years 
Middle school 2.70* 
(1.00;7.29) 
2.23 
(0.71;6.96) 
Observations 
missing* 
Observations 
missing* 
High school 1.47 
(0.66;3.26) 
1.31 
(0.52;3.29) 
Observations 
missing* 
Observations 
missing* 
University up to 
4 years 
1.87 
(0.80;4.40) 
1.71 
(0.67;4.39) 
Observations 
missing* 
Observations 
missing* 
Employment 
status 
Reference group: 
not working 
Working at point 
of survey 
0.72 
(0.29;1.76) 
0.45 
(0.14;1.39) 
3.21**** 
(1.95;5.26) 
6.01*** 
(1.61;22.9) 
Number of 
friends 
Reference group: 
5 or more friends 
0 to 2 0.91 
(0.27;3.31) 
0.81 
(0.23;2.83) 
0.47 
(0.06;3.99) 
1.53 
(0.14;17.0) 
3 or 4 0.77 
(0.40;1.49) 
0.67 
(0.34;1.32) 
0.82 
(0.26;2.58) 
1.76 
(0.47;6.67) 
Participation in 
organizations 
Reference group: 
not participating 
Participation in 
organizations 
1.08 
(0.57;2.07) 
1.19 
(0.60;2.34) 
3.30** 
(1.12;9.79) 
5.07** 
(1.37;18.8) 
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Living situation 
Reference group: 
not with a part-
ner 
Living with a 
partner 
1.62 
(0.76;3.47) 
1.98 
(0.90;4.36) 
3.40** 
(1.14;10.1) 
1.70 
(0.46;6.26) 
Omnibus Chi2  13.81  42.09**** 
- 2 Log likelihood  366.34  98.43 
Nagelkerke R2  .041  .313 
*= Due to only 14 (1%) observations that are above threshold 15 in the general population, 
not all combinations for education contain observations, so that no numbers can be retrieved. 
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6  Disease Variables 
Logistic regression results are reported in Odds Ratios (OR) with 95 % Confidence Intervals 
below. Significance levels in regressions are based on two-tailed Wald tests, in descriptives 
on Pearson Chi
2
 tests and indicated as: *<0.1, **<0.05, ***<0.01, ****<0.001. Unadjusted 
results refer to simple regressions with one variable at a time; adjusted results are based on 
regressions with all SES variables combined as independent variables. 
 
6.1 Breast Cancer Survivors 
6.1.1 Treatment Options 
On average, patients have received 3.6 different types of treatment. The most frequently re-
ported treatment is radiation with 76%, followed by removal of more than two lymph nodes 
with 55.6% and chemotherapy with 55.0%. The given treatment options seem to cover the 
received treatment well since only 11.3% have received another treatment. There are no sig-
nificant differences in health outcomes between treatment methods. For SES variables, differ-
ences are especially prominent for those receiving chemotherapy and those on long term med-
ication. One third of the sample has received both types of treatment. They are on average of 
higher SES with higher education and more friends; they are more likely to live with a partner 
and to work. 79.7% report having received rehabilitation. Those are on average of higher SES 
as well but without significant health differences. Also, the 5.4% experiencing metastases 
after the first treatment show no significant health differences.  
One might suspect that self-rated health outcomes depend on the severity of the experienced 
treatment. More aggressive treatment strategies also indicate a more severe case of the dis-
ease. 44.8% of all breast cancer survivors received one type of surgery (breast removing or 
preserving). 54.7% experienced complex and aggressive treatment with surgery and chemo-
therapy. 0.5% do not fall into one of those categories. Analyses (Figure 8) show that in com-
parison, health outcomes do not differ significantly for self-rated global as well as for mental 
health.  
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Figure 8 - Health outcomes for different treatment options in response categories 
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6.1.2 Time Since Diagnosis 
The average year of diagnosis in the breast cancer group is 2005, so that the median time 
since diagnosis is four years (mean=4.3 years, standard deviation=2.39) with a range of 0 to 9 
years. There are no significant differences in self-rated global or mental health outcomes for 
different years of treatment. It might be expected that the percentage of people in good health 
and those not bothered by mental health problems increases the longer the diagnosis is in the 
past. This might also be suspected to be dependent on the type of treatment since it varies in 
its physical and psychological impact. The analyses show however, that such a trend cannot 
be clearly found, treatments seem to be similar and the trend does not show more respondents 
with positive health outcomes when the treatment is longer within the past (Figure 9). Years 0 
and 9 are excluded due to very few observations. For mental health, the variation between 
recently received treatments is stronger with an overall positive trend, peaking after four years 
and constantly reducing until year 7. After that, the slope for all strategies gets positive again. 
For global health, there is a clear drop for those surveyed three years after treatment who 
seem to constantly experience lower health. Thereafter, strategies vary around the overall av-
erage. Respondents receiving less aggressive strategies in form of breast preserving surgery 
and long term medication report better global health after 5 years and more.  
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Figure 9 - Respondents in positive health states dependent on time since diagnosis for different 
treatment strategies 
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6.1.3 Regression Breast Cancer Treatment 
 
Table 14 - Logistic regression results global self-rated health for breast cancer survivors includ-
ing disease and treatment variables 
Variable Categories Unadj. OR Adjusted OR 
Income (in NOK 100 000) 
Reference group: 
2 to 3.999 
Less than 1 1.06 
(0.65;1.71) 
0.83 
(0.48;1.44) 
1 to 1.999 0.91 
(0.70;1.18) 
0.76* 
(0.56;1.02) 
4 to 5.999 1.21 
(0.91;1.45) 
1.46** 
(1.06;2.02) 
6 or more 0.81 
(0.46;1.45) 
0.85 
(0.46;1.58) 
Education 
Reference group: 
University more than 4 years 
Middle school 1.36* 
(0.99;1.89) 
1.62** 
(1.11;2.35) 
High school 0.97 
(0.73;1.31) 
1.13 
(0.81;1.57) 
University up to 4 years 1.01 
(0.75;1.36) 
1.01 
(0.80;1.52) 
Employment status 
Reference group: 
not working 
Working at point of survey 0.83 
(0.64;1.08) 
0.76 
(0.55;1.06) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 1.02 
(0.69;1.52) 
1.04 
(0.68;1.60) 
3 or 4 1.01 
(0.81;1.26) 
1.00 
(0.79;1.26) 
Participation in organizations 
Reference group: 
not participating 
Participation in organizations 1.14 
(0.92;1.41) 
1.11 
(0.89;1.39) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 0.89 
(0.67;1.18) 
0.90 
(0.67;1.22) 
Time since diagnosis 
Reference group: 
0 years since diagnosis 
Years since diagnosis 1.01 
(0.97;1.05) 
1.03 
(0.99;1.08) 
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Metastases 
Reference group: 
no metastases 
Presence of metastases 0.96 
(0.63;1.47) 
0.92 
(0.59;1.45) 
Rehabilitation 
Reference group: 
no rehabilitation received 
Received rehabilitation 1.08 
(0.85;1.37) 
1.07 
(0.82;1.40) 
Treatment 
Reference group: 
surgery only 
Complex 
(Surgery and chemotherapy) 
0.98 
(0.81;1.19) 
1.05 
(0.82;1.33) 
Neither only surgery nor complex 0.31* 
(0.08;1.24) 
0.24* 
(0.05;1.27) 
Omnibus Chi2  26.69 
- 2 Log likelihood  2123.34 
Nagelkerke R2  .022 
 
Table 15 - Logistic regression results mental health (threshold 7) for breast cancer survivors 
including disease and treatment variables 
Variable Categories Unadj. OR Adjusted OR 
Income (in NOK 100 000) 
Reference group: 
2 to 3.999 
Less than 1 0.75 
(0.45;1.25) 
0.87 
(0.48;1.56) 
1 to 1.999 0.98 
(0.74;1.29) 
1.05 
(0.76;1.44) 
4 to 5.999 1.04 
(0.77;1.40) 
1.04 
(0.75;1.45) 
6 or more 1.39 
(0.72;2.68) 
1.36 
(0.67;2.75) 
Education 
Reference group: 
University more than 4 years 
Middle school 0.91 
(0.65;1.28) 
0.89 
(0.60;1.31) 
High school 0.83 
(0.61;1.14) 
0.85 
(0.60;1.21) 
University up to 4 years 0.88 
(0.64;1.20) 
0.91 
(0.65;1.28) 
Employment status 
Reference group: 
not working 
Working at point of survey 1.09 
(0.83;1.44) 
1.00 
(0.71;1.41) 
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Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.92 
(0.61;1.40) 
0.96 
(0.61;1.51) 
3 or 4 1.00 
(0.79;1.27) 
1.03 
(0.81;1.32) 
Part. in organizations 
Reference group: 
not participating 
Participation in organizations 1.17 
(0.94;1.46) 
1.10 
(0.87;1.40) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.15 
(0.85;1.54) 
1.10 
(0.80;1.50) 
Time since diagnosis 
Reference group: 
0 years since diagnosis 
Years since diagnosis 0.98 
(0.94;1.03) 
0.97 
(0.92;1.01) 
Metastases 
Reference group: 
no metastases 
Presence of metastases 1.05 
(0.67;1.65) 
1.06 
(0.66;1.72) 
Rehabilitation 
Reference group: 
no rehabilitation received 
Received rehabilitation 1.15 
(0.90;1.48) 
1.20 
(0.91;1.59) 
Treatment 
Reference group: 
surgery only 
Complex 
(Surgery and chemotherapy) 
1.12 
(0.92;1.38) 
1.32** 
(1.03;1.70) 
Neither only surgery nor complex 0.89 
(0.24;3.33) 
0.94 
(0.20;4.39) 
Omnibus Chi2  17.15 
- 2 Log likelihood  1928.20 
Nagelkerke R2  .016 
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6.2 General Population 
 
6.2.1 Descriptives Chronic Disease 
 
Table 16 - Overview of variables in the general population (No= no chronic disease present, 
Yes= Chronic disease present) Proportion in categories in valid percent, missing excluded. No 
information on chronic disease from 1 (0.1%) of all respondents, she is excluded here. 
Classification Category Included Variable Categories 
Percent 
No      Yes 
Outcome varia-
bles 
Global self-
rated health 
Binary global self-
rated health 
Good****  90.0 58.5 
Bad****  10.0 41.5 
Missing 0 0.3 
Mental health 
5 symptoms 
Bothered by mental 
health problems 
threshold 7 
Not bothered****  83.6 67.1 
Bothered****  16.4 32.9 
Missing 22.8 25.2 
Risk adjustment Age Age at point of survey 40 to 49 years**** 37.8 27.6 
50 to 59 years 36.1 36.4 
60 to 69 years**** 26.1 36.0 
Missing 0 0 
Region of resi-
dence 
Region of residence 
at point of survey 
Oslo &Akershus 23.1 24.3 
Øst- & Sørlandet 27.4 30.1 
Vestlandet*** 33.1 26.7 
Midt Norge 7.6 8.6 
Nord Norge 8.8 10.4 
Missing 0 0 
Socioeconomic 
status 
Income Financial problems Yes*** 2.9 6.7 
No***  97.1 93.3 
Missing 22.7 24.6 
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Education Highest level of edu-
cation 
Middle school*** 13.4 19.4 
High school 42.3 43.6 
University up to 4 
years*** 
35.7 29.8 
University more than 4 
years 
7.5 7.1 
Missing 1.1 0.1 
Employment 
status 
Working at point of 
survey 
Yes**** 79.3 56.0 
No**** 10.7 44.0 
Missing 0 0 
Social network Friends Number of friends 0 to 2* 4.5 6.3 
3 or 4 39.2 38.3 
5 or more 56.3 55.4 
Missing 0.4 1.3 
Organizations Participation in or-
ganizations 
Yes*** 97.5 94.7 
No*** 2.5 5.3 
Missing 0 0 
Living situa-
tion 
Living with a partner Yes 75.2 74.5 
No 24.8 25.5 
Missing 0 0 
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6.2.2 Regression Chronic Disease 
Table 17 - Logistic regression results global self-rated health for the general population includ-
ing chronic disease 
Variable Categories Unadj. OR Adjusted OR 
Income 
Reference group: 
no financial problems 
Financial problems 0.19**** 
(0.11;0.34) 
0.32*** 
(0.15;0.67) 
Education 
Reference group: 
University more than 4 years 
Middle school 0.235**** 
(0.13;1.44) 
0.262*** 
(0.11;0.65) 
High school 0.47** 
(0.26;0.85) 
0.38** 
(0.16;0.90) 
University up to 4 years 0.87 
(0.47;1.61) 
0.56 
(0.24;1.34) 
Employment status 
Reference group: 
not working 
Working at point of survey 6.45**** 
(4.84;8.59) 
4.82**** 
(3.32;6.99) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.63* 
(0.38;1.05) 
0.95 
(0.45;2.01) 
3 or 4 0.77* 
(0.60;1.00) 
0.92 
(0.65;1.31) 
Participation in organizations 
Reference group: 
not participating 
Participation in organizations 3.24**** 
(1.87;5.62) 
2.1* 
(0.97;4.55) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.22 
(0.92;1.60) 
0.87 
(0.58;1.29) 
Chronic disease 
Reference group: 
not present 
Presence of chronic disease 0.16****  
(0.12;0.22) 
0.21**** 
(0.14;0.30) 
Omnibus Chi2  268.42**** 
- 2 Log likelihood  890.20 
Nagelkerke R2  .334 
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Table 18 - Logistic regression results mental health for the general population including chronic 
disease 
Variable Categories Unadj. OR Adjusted OR 
Income  
Reference group: 
no financial problems 
Financial problems 0.12**** 
(0.07;0.23) 
0.14**** 
(0.07;0.28) 
Education 
Reference group: 
University more than 4 years 
Middle school 1.23 
(0.67;2.23) 
2.90*** 
(1.46;5.77) 
High school 1.48 
(0.87;2.52) 
2.06** 
(1.16;3.67) 
University up to 4 years 1.72* 
(1.00;2.95) 
1.99** 
(1.11;3.55) 
Employment status 
Reference group: 
not working 
Working at point of survey 3.33**** 
(2.40;4.63) 
2.60**** 
(1.81;3.73) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.63* 
(0.38;1.05) 
0.47** 
(0.24;0.94) 
3 or 4 0.77* 
(0.60;1.00) 
0.63*** 
(0.46;0.87) 
Participation in organizations 
Reference group: 
not participating 
Participation in organizations 3.45**** 
(1.85;6.42) 
2.96*** 
(1.44;6.08) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.44** 
(1.05;1.97) 
1.18 
(0.82;1.68) 
Chronic disease 
Reference group: 
not present 
Presence of chronic disease 0.39**** 
(0.29;0.52) 
0.48**** 
(0.35;0.66) 
Omnibus Chi2  152.62**** 
- 2 Log likelihood  1029.45 
Nagelkerke R2  .199 
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Table 19 - Logistic regression results global self-rated health for the general population strati-
fied by the presence of chronic disease 
Variable Categories No chronic disease Chronic disease present 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income  
Reference group: 
no financial problems 
Financial problems 0.48 
(0.13;1.76) 
0.93 
(0.16;5.39) 
0.16**** 
(0.07;0.36) 
0.24*** 
(0.10;0.60) 
Education 
Reference group: 
University more than 
4 years 
Middle school 0.07** 
(0.01;0.56) 
0.24* 
(0.09;1.01) 
0.27**** 
(0.13;0.56) 
0.39* 
(0.14;1.10) 
High school 0.13** 
(0.02;0.99) 
0.58 
(0.16;2.15) 
0.53* 
(0.27;1.07) 
0.57 
(0.22;1.57) 
University up to 4 
years 
0.24 
(0.03;1.88) 
0.59 
(0.11;1.95) 
0.93 
(0.45;1.90) 
0.78 
(0.30;2.03) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
5.68**** 
(3.25;9.92) 
6.01**** 
(2.96;12.2) 
5.00**** 
(3.49;7.17) 
4.37**** 
(2.80;6.82) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.51 
(0.18;1.42) 
0.67 
(0.19;2.38) 
0.70 
(0.36;1.34) 
1.08 
(0.43;2.71) 
3 or 4 0.67 
(0.41;1.11) 
1.20 
(0.62;2.31) 
0.75* 
(0.54;1.05) 
0.88 
(0.57;1.35) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
4.85*** 
(1.75;13.4) 
2.14 
(0.55;8.31) 
2.35** 
(1.16;4.75) 
2.02 
(0.79;5.16) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 0.72 
(0.40;1.31) 
0.39** 
(0.16;0.92) 
1.52** 
(1.06;2.16) 
1.10 
(0.68;1.78) 
Omnibus Chi2  58.25****  96.50**** 
- 2 Log likelihood  296.58  572.38 
Nagelkerke R2  .209  .237 
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Table 20 - Logistic regression results mental health for the general population stratified by the 
presence of chronic disease 
Variable Categories No chronic disease Chronic disease present 
Unadj. OR Adjusted 
OR 
Unadj. OR Adjusted 
OR 
Income  
Reference group: 
no financial problems 
Financial problems 0.21*** 
(0.08;0.57) 
0.19*** 
(0.06;0.56) 
0.09**** 
(0.04;0.34) 
0.10**** 
(0.04;0.28) 
Education 
Reference group: 
University more than 
4 years 
Middle school 2.79** 
(1.09;7.13) 
4.80*** 
(1.71;13.5) 
0.77 
(0.32;1.82) 
1.88 
(0.70;5.01) 
High school 2.44** 
(1.16;5.13) 
3.56*** 
(1.49;7.14) 
0.95 
(0.43;2.10) 
1.25 
(0.53;2.95) 
University up to 4 
years 
2.68** 
(1.26;5.70) 
2.84*** 
(1.29;6.23) 
1.13 
(0.50;2.54) 
1.34 
(0.56;3.20) 
Employment status 
Reference group: 
not working 
Working at point of 
survey 
3.06**** 
(1.75;5.63) 
3.13**** 
(1.70;5.76) 
2.68**** 
(1.75;4.11) 
2.29**** 
(1.45;3.63) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.51 
(0.18;1.42) 
0.20*** 
(0.08;0.53) 
0.70 
(0.36;1.34) 
0.95 
(0.35;2.54) 
3 or 4 0.67 
(0.41;1.11) 
0.55** 
(0.33;0.31) 
0.75* 
(0.54;1.05) 
0.73 
(0.47;1.15) 
Participation in or-
ganizations 
Reference group: 
not participating 
Participation in or-
ganizations 
2.21 
(0.67;7.31) 
1.12 
(0.29;4.46) 
3.54*** 
(1.63;7.71) 
4.88*** 
(1.92;12.4) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.03 
(0.61;1.72) 
0.95 
(0.54;1.67) 
1.89*** 
(1.24;2.87) 
1.34 
(0.83;2.18) 
Omnibus Chi2  51.59****  78.15**** 
- 2 Log likelihood  462.78  551.57 
Nagelkerke R2  .145  .202 
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7  Missing Values 
Differences in SES are indicated for the two variables mental health and financial problems 
with many missing values. Significant differences in descriptives are based on Pearson Chi
2 
tests and significance levels in logistic regressions on two-tailed Wald tests. They are indicat-
ed as: *<0.1, **<0.05, ***<0.01, ****<0.001. 
 
 
 
 
 
 
7.1 Mental Health 
For the five dimensions of mental health, 23.9% of the general population and 12.3% of the 
breast cancer survivors do not answer all questions on mental health. 
 
Table 21 - Overview breast cancer survivors stratified by missing mental health values (No= no 
answers on mental health missing Yes= answer(s) on mental health missing). Percent in valid 
percent, missing excluded 
Classification Category Included Variable Categories 
Percent 
No      Yes 
Risk adjustment Age Age at point of survey 40 to 49 years 19.4 18.9 
50 to 59 years 43.5 44.6 
60 to 69 years 37.1 36.5 
Missing 0.3 0.4 
Region of resi-
dence 
Region of residence at 
point of survey 
Oslo & Akershus 25.1 27.5 
Øst- & Sørlandet 29.5 32.4 
Vestlandet 25.6 22.5 
Midt Norge 6.8 6.8 
Nord Norge 13.1 10.8 
Missing 0.3 0.4 
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Socioeconomic 
status 
Income Annual gross income 
at point of diagnosis 
(in NOK 100 000) 
Less than 1 4.1 5.4 
1 to 1.999 17.2 17.5 
2 to 3.999 58.6 57.4 
4 to 5.999 14.9 13.0 
6 or more 2.7 3.6 
Missing 0 0 
Education Highest level of edu-
cation 
Middle school 22.5 26.2 
High school 31.6 33.5 
University up to 4 years 29.0 26.7 
University more than 4 
years 
17.0 13.6 
Missing 1.1 0.9 
Employment 
status 
Working at point of 
survey 
Yes 82.9 81.5 
No 16.8 18.5 
Missing 0.3 0.4 
Social network Friends Number of friends 0 to 2 6.6 6.9 
3 or 4 26.9 24.9 
5 or more 66.5 68.2 
Organizations Participation in or-
ganizations 
Yes 68.8 68.7 
No 31.2 34.3 
Missing 2.3 3.1 
Living situa-
tion 
Living with a partner Yes 86.0 84.5 
No 14.0 15.5 
Missing 0.6 1.8 
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Table 22 - Overview general population stratified by missing mental health values (No= no an-
swers on mental health missing Yes= answer(s) on mental health missing). Proportion in catego-
ries in valid percent, missing excluded 
Classification Category Included Variable Categories 
Percent 
No      Yes 
Risk adjustment Age Age at point of survey 40 to 49 years**** 30.4 41.1 
50 to 59 years 33.6 37.0 
60 to 69 years**** 15.0 21.9 
Missing 0 0 
Region of resi-
dence 
Region of residence 
at point of survey 
Oslo & Akershus* 22.7 26.8 
Øst- & Sørlandet 29.2 26.8 
Vestlandet 30.5 28.6 
Midt Norge 8.3 7.3 
Nord Norge 9.2 10.5 
Missing 0 0 
Socioeconomic 
status 
Income Financial problems Yes 95.4 93.3 
No  4.6 6.7 
Missing  0.9 0 
Education Highest level of edu-
cation 
Middle school*** 15.0 20.8 
High school 43.1 43.6 
University up to 4 years 27.1 27.6 
University more than 4 
years*** 
14.6 8.0 
Missing 0.9 1.7 
Employment 
status 
Working at point of 
survey 
Yes 67.9 69.4 
No 32.1 30.6 
Missing 0 0 
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Social network Friends Number of friends 0 to 2 5.0 6.5 
3 or 4 38.9 38.2 
5 or more 56.1 55.3 
Missing 0.6 1.5 
Organizations Participation in or-
ganizations 
Yes 96.1 96.5 
No 3.9 3.5 
Missing 0 0 
Living situa-
tion 
Living with a partner Yes 74.6 75.5 
No 25.4 24.5 
Missing 0 0 
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7.2 Financial Problems 
23.6% of the general population do not reply to the question on financial problems. 
 
 
 
 
7.2.1 Descriptives General Population 
 
 
Table 23 - Overview general population stratified by missing financial problem values (No= an-
swer on financial problems not missing Yes= answer on financial problems missing). Percent in 
valid percent, missing excluded. 
Classification Category Included Variable Categories 
Percent 
No      Yes 
Outcome varia-
bles 
Global self-
rated health 
Binary global self-
rated health 
Good****  77.1 68.8 
Bad****  22.9 31.2 
Missing 0.1 0.3 
Mental health 
5 symptoms 
Bothered by mental 
health problems 
threshold 7 
Not bothered****  75.9 90.0 
Bothered**** 24.1 10.0 
Missing 1.4 97.0 
Risk adjustment Age Age at point of survey 40 to 49 years*** 30.3 41.7 
50 to 59 years 35.8 37.6 
60 to 69 years** 33.9 20.7 
Missing 0 0 
Region of res-
idence 
Region of residence at 
point of survey 
Oslo &Akershus 22.8 26.6 
Øst- & Sørlandet 29.4 26.3 
Vestlandet 30.1 29.9 
Midt Norge 8.4 7.1 
Nord Norge 9.4 10.1 
Missing 0 0 
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Socioeconomic 
status 
Education Highest level of edu-
cation 
Middle school**** 14.6 22.0 
High school** 34.4 42.8 
University up to 4 years 34.9 27.4 
University more than 4 
years 
7.1 7.8 
Missing 0.4 1.8 
Employment 
status 
Working at point of 
survey 
Yes*** 67.8 69.8 
No*** 32.2 30.2 
Missing 0 0 
Social network Friends Number of friends 0 to 2** 4.9 6.9 
3 or 4 38.8 38.4 
5 or more 56.3 54.7 
Missing 0.6 1.5 
Organizations Participation in or-
ganizations 
Yes** 96.0 96.7 
No** 4.0 3.3 
Missing 0 0 
Living situa-
tion 
Living with a partner Yes**** 74.7 75.1 
No**** 25.3 24.9 
Missing 0 0 
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7.2.2 Regression 
When financial problems are excluded from the analyses, results might change because they 
are correlated with and might confound other factors. It also allows the analysis of a bigger 
sample. Results show that the general interpretation of the model does not change but indi-
vidual variables and significance levels change. The explanatory power is higher for the mod-
el including financial problems 
Table 24 - Logistic regression results for global self-rated health in the general population with 
and without financial problems. Results are presented in Odds Ratios and 95% Confidence in-
tervals below. 
Variable Categories With financial prob-
lems 
Without financial prob-
lems 
Education 
Reference group: 
University more than 4 
years 
Middle school 0.29*** 
(0.11;0.69) 
0.37*** 
(0.19;0.74) 
High school 0.43** 
(0.19;0.98) 
0.54* 
(0.29;1.03) 
University up to 4 years 0.58 
(0.25;1.36) 
0.84 
(0.44;1.62) 
Employment status 
Reference group: 
not working 
Working at point of sur-
vey 
6.02**** 
(4.20;8.63) 
5.81**** 
(4.30;7.86) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 1.21 
(0.60;2.47) 
1.21 
(0.74;2.37) 
3 or 4 1.11 
(0.79;1.56) 
1.04 
(0.78;1.38) 
Participation in organi-
zations 
Reference group: 
not participating 
Participation in organi-
zations 
2.43**** 
(1.69;3.50) 
2.14 
(1.58;2.91) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 0.85 
(0.58;1.24) 
0.98 
(0.72;1.34) 
Omnibus Chi2 204.94**** 241.535**** 
- 2 Log likelihood 956.13 1330.37 
Nagelkerke R2 .262 .234 
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Table 25 - Logistic regression results mental health (threshold 7) in the general population with 
and without financial problems. Results are presented in Odds Ratios and 95% Confidence in-
tervals below. 
Variable Categories With financial prob-
lems 
Without financial 
problems 
Education 
Reference group: 
University more than 4 
years 
Middle school 2.41** 
(1.24;4.71) 
2.13** 
(1.12;4.08) 
High school 2.02** 
(1.14;3.58) 
2.02** 
(1.15;3.56) 
University up to 4 years 1.93** 
(1.09;3.43) 
1.86** 
(1.05;3.27) 
Employment status 
Reference group: 
not working 
Working at point of sur-
vey 
2.98**** 
(2.10;4.24) 
3.23**** 
(2.29;4.56) 
Number of friends 
Reference group: 
5 or more friends 
0 to 2 0.45** 
(0.23;0.87) 
0.38*** 
(0.20;0.71) 
3 or 4 0.65** 
(048;0.90) 
0.65*** 
(0.48;0.90) 
Participation in organi-
zations 
Reference group: 
not participating 
Participation in organi-
zations 
1.43* 
(1.00;2.06) 
1.25 
(0.95;1.92) 
Living situation 
Reference group: 
not with a partner 
Living with a partner 1.12 
(0.79;1.59) 
1.38* 
(0.99;1.93) 
Omnibus Chi2 125.18**** 90.18**** 
- 2 Log likelihood 1054.00 1097.38 
Nagelkerke R2 .166 .120 
 
